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Maintenance Methods 

Sydney Harbour Bridge 

'I'hc Sytliiey 1 larliour Hritlge was opened to road 
atid rail traffic on the 19th hkirch, 1932, and respoi~- 
sihility for tlic nuintenatice of the structure. except 
railway antl tramway tracks. was vestctl iii the Llepart- 
iiietit of Main Roads on 9th Septeml)er, 1932. 

In an article cntitled "Sydney Iiarbour I!ritlge 
Maintenance" ~iul~lislietl in the May, 1936, iiunllrer of 
"Main Koatls," a t1escril)tioii was given of the various 
maintenance olierations carried o ~ t  tluring tlic 1 ) r r i i d  
Iroiii Septenil~er. 1932, to May, 1935. Sliecial reier- 
elice was iii;itle to the need for ;i high stantlartl of 
continnous ~n;iintcnance in order to keep corrosion in 
check and so eliminate the pcissildity o f  costly repairs 
i n  later years. \\ ' i~rk has I)eeti consistently carried 
oiit tri tliis end. ;ind a programme o f  rigid insliection. 
iminetliate atteiitiiin to defects, antl preventative 
I I ~ C I I S L I ~ C S  has rcsultetl in  the present satisfactory 
ctiiidition of the Iiritlge. 

In the interval since the last report in  "Main Roads" 
coiisitleia1)le effective attention ha5 Iretm given tu 
inqiroving the rflicicwcy of tlle maiiiteimnce organisa- 
tion generally as well as to imlirovenwlt of workiiig 
conditions for tlie employees. I<cvisetl safe-worliiiig 
rules and augnietiletl appliances ns well as 1)etter means 
n f  RCCCSS to various portiotis of the sti-ucture have 
ctrntril)utetl to the results i i i  tliese directions. In tlie 
interval. also, extensive investigatiiitis and tests h a w  
I)CCII  niatle to tleterniine tlie most 5uitalJle paint 
materials. paint specifications and methods of aliplica- 
ticin Iinth for this am1 other stecl I)riclgrs niaintainetl 
by the I1el)artment. 
*W7"-2 

( I )  PROTECTION AGAINST CORROSION. 
After thc initial progranlme of patch painting, put 

i i i  hand in Sept(viiiier, 1932. the t i n t  repainting of the 
whole structure. without general stripping tlowu to the 
strcl. \vas iintlertalien during the perivtl June, 1935, to 
April, 1940. 1 hiring the war antl approximately for 
one year after\vai-tls. i.e., from tlpril, II)JO, to March, 
1++0, corrosion was kept under control with a tlcpletetl 
staff which was confined to cleming down and painting 
unly those portions recluiring niost attention. 

\\'it11 the rc-est:il~lislimciit of the f u l l  staff following 
tlic return of iiicii frum active servicc. the second com- 
pete  repainting o f  the bridge \v;is piit in hand in April. 
1,9.$, and is stili in pi-ogress. 

Owing to thc sl~urtage of linscetl oil ant1 otlier paint 
niaterials tlul-ing and since tlie war. it was decided 
sfter investigation ancl tests at the Iiritlfe to use f o r  
cover coat \vorli a11 alkyd syiithctic long oil variiisli 
vehicle. with a micaceous iron ore pigment. in  si~l)-. 
s~itution for linscwl oi l  antl white mitles of lead antl 
zinc. Paints tiiatle from thesc sulistitute materials 
have so far given satisfactory results. The limited 
quantities of lin\cctl oil ~~rocul-alilr during and since the 
war have I ) C C I I  reserved for ~iritning coats. since the 
red lead oxide I)iSiiient nsetl for priming does not mix 
satisfactorily with an alkyd synthetic varnish vehicle. 

Paint is mixctl at tlie bridge itself, atid i n  addition 
to n colic Iiaint mill antl paint niisiiig machine installed 
in 1935. a mixing niachitic of larger capacity of the 
post type h:is rrceiitly I~een installed. I'aint required 
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A general view ot !iydriey Harbour Bridse loohing from the northern side of thc: Harbour 

for ritlier steel 1)riclgc.s thrt)iiglitrut the State is also 
prepared iii this i i i i l l .  

1 Iirlrougli clcaiiiiig :incl tlcscaling o f  steel surfaces in 
Iw+aratioii io r  the i)riiiiiiig or rust iiild)iting coat is 

iitial f:irtot. i i i  the et'hcient ni:iiiiteiiiiiice of steel 
structures. \\~itli tlic o1)jcc.t 1 1 1  illy 
ing inanu:il iiiicl iiicclianical I)r;icti 
methods. incliitliirg tis!-flatiic I)uriiers. steam cleaning 
iiiacliines :incl grit Ihstiiig ccl~iil~~iieiit for iremoving 
I n i t  ;iiitl uld 1i;iiiit froiii h l l y  affectet1 locatioiis. have 
Iieeii espt~riiiieiitetl with at tlic I)ri(lgc. O f  these. s:intl 
lilastiiig iollo\vetl liy metal s11r:iyiiic gave the Iwst 
results. I)ut  the tests \verr c;irrietl out on relatively 
siii:ill ar(';is ;mt l  I-csults \\ere iirrt  silliicicntlp conclusive 
t u  enal)lc. tlccisioiis tn I)? iii:itle for I;irge-sc:ile pro- 
gratniiirs. I t  ivah tlirri.ftrrr tlecitletl t i ,  invite tenders 
for the smtl Illastiiiq aiirl iiictal slr;iying of a much 
larger arcn. viz.. otic paiiel length ((10  feet ) of s1u-facc 
011 the uiiilei~sitlc of the tlecli of the arch span. I low- 
ever. iio teiiiler was ; i ccq) td  owing to the cost in- 
vcilvetl. Coiisitleratioii is now king  givcii to iurther 
tests o l  a siiiiilar tiattire at certain limited locations 
where l):iiiits preiiiaturely r z i i l  t o  prcitect. 

Duriiiq the 1935-40 reIiaiiitiiig cycle the unit aduptetl 
for estiiiiatiiig tlie progress of the tvorli was in terms 
of "pdloiis I r r  ii~:in-hour." This unit cif  iiieasureiiiriit 
Iirovc(1 to I K  unrrlinl)le as a ineasure of work done 
maiiily mviiig to vai-i:iti{iii it1 the area covered per 
gallon I)y individual painters working under similar 

r .  
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bars of metallic lead compacted into the slots with 
light pneumatic tools. This has proved niorc satisfac- 
tory. 

(3)  SAFE-WORKING. 
Close attention is given to safe-\vorliing in the 

various sections of maintenance operations at the 
bridge both in  respect to the maintenance employees 
themselves antl tlie public using the lwidgc. This 
applies also to the public in the park areas beneath 
the approach spans antl people on vessels passing down 
the liarliour. 1% tlesct-iption i s  given hereunder of some 
of tlie various safe-working provisions as applied to 
the maintenance organisation. 

(a) Personnel. 
Thc staff  cnililoyetl are selected for reliabilily antl 

physical aliility to perform the work. Men are 
atltlrcssetl on safe-working and specially \varnetl 
against I>econiing careless as  a result of iainiliarity. 
Any nianifcstation of over-confidence o r  risk taking 
in cliniliing aliout the strncture is itnniccliately checked. 

Fully equippet1 first-aid stations are provided i n  
both nortli and south pylons with qualified nicn avail- 
able for treating any accident cases wliich may occur. 

Each man working in a dusty location is supplied with 
a respirator and the filter pads are changed after each 
(lax’s woi-k. h token system autoniatically indicates 
that :I man is still on the structure at knock-off time, 
possilily injured or otherwise unal)le to lcave. Messing, 
washing and changing accommodation in the south 
pylon liavc recently been reconstructed on inodern lines. 
Similar amenities will be provided in the north pylon 
i n  the near future. 

\L’hen Foremen and 1.eading Hands consider that 
weather colitlitions make working unsafe, no work is 
done outside on the structure. Llieather reports arc 
closely watclied and advice ohtained from the \{;eather 
Uureau if  an adverse change in tlie weather appears to 
lie imminent. When bad weather occurs, men are 
eniployed inside the pylons on maintenance work on 
1)epartiiiental equipment. 

(b) Cranes, Crane Stages and Chains. 

The crane and #antry equipment on the bridge con- 
sists of four travelling electric cranes on the top chords 
of the arch span. each carrying two working stagcs or 
Ihtforms.  Chie power-driven ant1 six liantl-operated 
gantries comniaiitl the underside of tlie deck of the 

. . .. 

Painters at work on Top Chard of Main Arch Span, showing Travelling Crane with Crane Stag-es attached 
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Painters workins from Lower Chord of Main Span. 

iiiaiii slraii ai i t l  ttvo travelling gantries operate beneath 
the ro:itlw:iy of the northern and sriutlicrn approach 
spans 1-cslrectively. 

The eight stages suslicii(let1 frnm the C I - ~ I I C S  on tlie 
arch havc Ircen consitlera1)ly imlirovrtl i n  tlie Hrirlgc 
\ViirksIiiqr Iroth i n  construction and nicthtrtls of sus- 
pension antl tying q>. Stage s~ispciisi~~ii  wirc I-opes 
are reiirwetl from tiinc to time antl all sli:ickles, liiiks 
;und M.S. rings risecl in conncction thereivith :ire periotl- 
ically aniiralttl and proof tcstctl Iiy tlie Lifting 
Alipli:inws llranch. 1)eliartmeiit of 12ailways. 

“H;iiiging ( )IT” steel wire preventers have been 
attached t o  dl crane stages. These ;ire anclioretl tu 
the Irimt :incl rcar nf  fr;iiiic chassis at the completion 
of work each (lay. Cr:uie stages are sccurerl when not 

inch diameter adjustable wire rqie  guys 
anchrit-et1 fure a n t l  n i t  rii i  tlic crane. 

In ortler I ( I  avoitl accidents arising crut [ i f  ii1istake.i 
in  signalliiig to tlic crane driver from the stage. Iiell 
aiitl telt.lilioiie coiiiiiiiiiiic~itii,ns have liceti iiistallctl lie- 
tween i h t .  men on the stage and the crane driver. 
L’latci-glass riliscrvatiiiii wiiiilows have Iiecn provitletl 
iri the floor of the cmties to inlprove the driver‘s visioii 
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Painter working off Crane Stage. 

(d )  Maintenance of general rigging equipment. 
1\11 rigging operations are closely supervised by thc 

leatling-hand rigzer, ;ind rtipcs arc replaced as re- 
quirerl. Coiisitler;ilile im~~ri~veiiieiit has I)em made 
in the anchorages of strel wirc c';itenary cal~les s q -  
porting hririzontall~ sliding stages. i.e.. ahng outsick 
of footR.ays atid outsirle o f  aplmach trusscs. \Vherever 
practicalile ~ ~ r ~ ~ ~ i i a t ~ e ~ i t  anchorage cleats have been 
provitled throughout the structure. 

(e)  Access. 
for ni:iititeii:iiice eml~lr)~-res antl cquipmcnt 

at all parts of thc structure has Iieen iiiqiroved from 
time to time. inchidin- 

(i j l'riivisioir of ~rtltlitionsl I:dtlers at the quarter 
points of the arch trusscs comiccting uplier 
and lower chords. 

(ii) Catwalls provitliiig acccss lietween trusses at 
thc quarter points i n  the lowcr antl upper 
chords. Stair\va),s giving clircct access iroiii 
pylons to deck level between railway antl 
tramway tracks. 

(iii) Steel ladtlrrs iiisirle arch hanger meml)ers and 
latltless giving access to thc top chords of 

.\ 

Scraping and painting of Under Span Gantry. 
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appi-oach spans from deck lrvel to cross 
girders. 

( iv) 1 'ermaneiit staging beneath the deck through 
pylons (work i n  h a n d ) .  

( f )  Prevention of objects falling from Bridge. 
.\tltlitional deck plankitTg has been laid between rail- 

w x y  and tramway tracks, together with wirc mesh 
screens at the sides o i  deck plaiikiiig to prevent objects 
falling from rolling stock. 

Daily inspections are m:itle i n  all locations where men 
are \vorl<ing to ensure that n o t l h g  loose is left lying 
about and to ensure that planks used for stages are 
securely lashed. and all entrances to access stairways 
are seccurely locked each evening. Floors of stages 

Paint Mixing Machine in basement, S.W. Pylon. 

and gantries are provided with "edge" boards to 
prevent objects falling therefrom. 

Each employee working on the structure is issued 
with a canvas tool bag in whirl1 tu carry and hold 
all small tools. The  bag can be carried by hand or 
slung over tlie shoulder for ease in  clinhing. Thc 
rope fastenins fcjs closiirg the top of the bag is long 
ellough to attach to steelwork or stage at tlie location 
of the work. :\ lanyard with a spring clip attached 
is issued to all npcrators using paint pots so as to 
secure pot liantlles to stage liandrails or to steel men-  
bcrs heing painted. 

Inspections of those portions of thc structure subject 
to sevcsc viI)rati~m from rail traffic are made at regu- 
lar ~icriotls. These pi)rtions include the rivetterl coli- 
nections in  the arch haiigcrs srippnrting the deck. and 
rivets coiinrctiiig the railway stringer girders to the 
top flanges of supporting cross girders. Fractured 
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Rigging Store 
in Basement, 
S.W. Pylon. 

w 

rivets have been replaced hy fitted bolts of larger of mrtallurgical colie-l)reeze concrete poured to a tlcpth 
tlialiictcr in the lastmentioned location after consults- of 1 inches over the crest of t h c  niild strrl Trotlgh sec- 
tion with representatives of the Railwav 1)epartiiicnt. tioiis which rut1 parallel with the ccnlre line 1 ) n  thr 

roatlway. 
\mys lies directly on shallower :.tee1 ti-(iughin,o. 

The zkphaltic pavement on the two foot- 

The maintenance of a waterl:roof ~i;ivenietit to  lieel) 
(4) MAINTENANCE OF ROADWAY AND FOOTWAY 

MILD STEEL TROUGHINGS. 
The pavement on the main and approach spans con- 

sisrs of a sheet of rock asphalt z inches thick on a base 
the case course dry and preiknt t l h  ~~crcolation 0.f 
moisture on to the tronghings reccivcs close attention. 

c 

A 

Road Barrier Equipment 
being prepared for 
painting durinp wet 
weather in basement of 

S.W. Pylon. 

‘,J 



March, 1949 MAIN ROADS. 71 

n 
Portion of Workshopa 

in basement of 
S.W. Pylon. 

v 

i 

I~’avement surface cracks are sealed iiiinietliately they 
rleveloli. i\ rcccnt examination of the troughings hy 
ol)eiiing u p  at about twenty locations throughout the 
deck showed the trougliings generally to be in good 
ctiiitlition. The coke concrete was found to lie extremely 
liartl and required a pavement breaker to excavate 
throiigh it. 

The troughings on tlic fnotways througliout tlie iii;iiii 

antl approach simis have been adversely affected by 
corrosion caused by nioisture penetrating transverse 
cracks in the 2-incli pavemetit. These cracks occurred 
withwt exception at every cantilever Iiracket support- 
ing tlie footway, atid were ~ i r d ~ a i i l y  caiised I)! vibration 
from rail traffic. 

Practically the whole c i f  tlie footway pavements had 
to be taken up. the troughings and kerb plates descaletl 
and primed and the pavctiiciit re-laitl. The trougli- 
ings were cut back at  tlie extremities of each footway 
span to provide a break in  the pavement over cantilever 
supports. Steel bulltheatls were welded at the ends of 
trougliings t u  inaintain a gap between spans of 
approximately 3 inch. 

C‘orrosiiin has occurred in the footway and roadway 
kerb platcs at antl helow ~)av~i i ie i i t  level. This has 
liceti caused liv nioisture in tlie cracks IJctween the 
mild steel kerlj plates atid tlie bituminous pavement. 
Special fillers ha\-e min. ljeen used which adhere 
reasonal)ly well ant1 extension of the troul)le has been 
arrested. 

(5) MAINTENANCE OF EXPANSION JOINTS. 
Regular inspection. cleaning and lulirication of tlie 

sliding surfaces of tlie tiiniieruus expansion joints 
throughout the structure is necessary to ensure against 
seizing of tlie hronze s1ipl)ers. Tlie slicaring of tlic 

set screws securing the upper atid lower Iiriiiize slippers 
of an expatisinti Iicaritig in  1933 was caused Iiy seizure 
from grit falling from the roadway. ’l‘lie joints \Vere 
sulxequently protected by fixing keep-plates at the 
extremities c l i  the slippers. Tlie lubrication and care 
of all, these joints require continuous attention. Move- 
ments of exl)ansiicin joints as shown liy indirators are 
plotted on a graph kept at the Iiritlge. lieatlings are 
taken each inontli by a fitter engaged on the routine 
iiiaiiiteiiance of tliese sliding I)earings. Sluggisliiiess 
due to excessive friction in any of these bearings can 
I)? itiiiiie~lia~rly dctectrtl 1)y any change i n  the shape 
of the graph. 

(6) MAINTENANCE EMPLOYEES. 
At the 3 I st December, IY$, the maintenance strength 

comprisc(1- 
I Foreman. 
I Sul)-F(ireman. 

Pnifll k g -  
z Leading-hand painters. 
I Txatliiig-hand rigger. 

‘7 I’ainters. 
19 lroiiwoi-kers (cleaiiiijg and priming). 
7 liiggers. 
3 Crane drivers. 
z Crane drivers’ assistants. 

If ’orksii op irii ti on st vitrt 11 re- 
5 Riiilerinakers. 
I Iioilermaker’s apprentice. 
4 Iroti\wirkers’ assistants, assisting tradesmen. 

d l t r i i i t r i i t r r r i ~ c  o f  croiii~s.  qniifvics,  e.i-pn~isio~t joirtts o ld  

C(iit1kiiig rriid !jri icml Boi1crii idr~’s rt,ork in Bridge 

qriirrof f i / / i i i q  work- 
I Fitter. 
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illirkiriq oiid ~ i . ~ . ~ ~ ~ l ~ ~ l ~ l ~ i i ~ j  s t l r ~ ~ ~ ~ . ~ ,  Iirdtlci~s cirrd tirrlhcr- 
: w r k  y~ir1.rll1l~- 

<l'[lJ p t l ~ ~ L ~ i i l t ~ l i t . ~  O i l  ~rp/Jroli~~lic.T- 

I C:ii-lieiitcr. 
( , '~~~icrtr l  rcp(1ir.s to  m i r ( . r . c / t ,  p i l r - ( rp t~t . s  trird coricrL.fr foot- 

I 1'I:isterer. 
I I iiiililer's Ialiimrer. 

3 .\tteiitl;itits cleaning messroonis. tollhouse ant1 
otliei- :iccomiiii)tlatioli for etiiployees. 

- 
7'0flll SI 

- 

(7)  CLEANSING OF ROADWAY AND FOOTWAY 
PAVEMENTS. 

This work. fortiierly carried out for the Ikpartmeiit 
by tlie Sydney City Council. has recently been taken 
over I ry  the 1)eprtnirnt antl is timv done hy the rZoatl 
hlaintenmcc Section nf the Metropolitan 1)ivision. i\ 

light mechaiiical roatl-sweeping inachine has Ireen pur- 
chasetl and swecpiiig will be done mice per (lay after 
tliisliiiig t l o w i  with fresh water. 

(8) ROADWAY TRAFFIC SAFETY. 
Rritlge tolls are colletterl f r o m  road traffic on tlie 

south qiIiroarI1 11)  the hit lge at a barrier providing 
fiir six I;iiies of  tratiic. : ind those laties which are open 
frir traltic ii i  each (lirectioii are indicated Iry i in  

"( )I'ICN" or "C'I.OSII1)" iicoii sign. At present there 
is n iiiarkctl tlifTcrciice Iirtmeen the volumes of "in" 
;mil "irut" trallic irver the I)ritlge at peak periotls. aud 
during t h e  Iicritrtle i t  is I)r:icticable ant1 necessary 
to usc five Imcs for traltic in one direction a n t l  one 
I;iiic for tr:iHjc i i i  the ntlicr tlircction. 
the ~~rct l~ini i~~: i t i i ig  f low c i f  traltic lias lieell lurtlier ex- 
lie(1itrtl I)! eiiil)lqiiig collrzctors i l l  tandem, 011e of  
caeli Inir st;in(liiig siriiie y;irds in advance nf the 
h r r i c r .  As thc. iiiornillq I m i l i  Iiour occurs in dayliglit 
tlirringhiiut the year this systrin works very well am1 
no tlifficdty is eslierienced i n  iiiarshallirl~ the traffic 
i n  tlic rrtlier tlircciioli iiito a single lane. On the 
winter aftcriioons. Iin\wvcr.  the peak hour  is at or 

Movement 

after dusk. aiitl to ensure the safety of the foi-ward 
cdlectors i i i  the t;iiitlem l;iiies "nu  trachc" zones have 
lieen Iiaiiitcil 0 1 1  tlie ~)avciiieiit in line with toll caliitis 
u i t l  tlic collecting a rm is Hood lightctl. Tlie ina~-sli;ill- 
iiig ( i f  city inwards traffic inlo one lane by m a n ~ ~ i l  
direction involved soiiic risk trr the trafic cirntroller 
st:iiitliiig i r i i  the ri~:idw:iv ii i  tlie dusk. T ( 1  avoid this 
two iiio\dilc i1luniiii;itctl bigiis were plugged iiito tlie 
i-o;id\vay during winter afternoon 1)e:Ili hours. One 
i-c;iiIiiig- 

KEEP 
LEFT, 
FORM 
ONE 
LANE. 

was statiiinetl almit goo feet iii advance* of tlie toll and 
20 feet from the kerli. :uid th- other reading- 

KEEP 
LEFT, 
ONE 
LANE 
ONLY, 

aliiilit .joo fret in advance atid 14 f ed  f rom the kerbs. 
These signs proved effective in the winter atid their 
IISC Iias lireii esteiitletl to  iveeli-thy evening peak 
Iwiiitls tliroiigliout the year. The s i p s  are kept iii 
racks on tlie l);ilustratles flauliing tlic rcxitl\vay ntitl 
are taken out.  !)lugged i n t o  the rnnrl  m r l  later removc~l 
by two c i f  the I)c~i:irtiiieiit's rml)loyces. 

L\dditit)ii:il line ~iiarkiiig (111 the roatl pavciiient fc~rin- 
iiig a "coiiilr" in whicli t d h  ;i~q~i-wicl~~:s t11e tr~ll 
1i:irrier has : i k o  Iiccii I)rovi(lctl. I 'lans liave Ilecii lire- 
Iiaiwl mi t l  work will C ~ I I I I ~ I C I I C ~  slit Icily 1111 the coil- 
structioii c i f  :i new lz-laiic tii!l barrier a few hutitlretl 
fcct c1osc.r ~ I I  the city end of the approach. \Then 
~iriqioseetl iiew road coniicctioi-~s to the approach are 
matle later tlic Iiarrier will I)? increased to 16 lanes 
which will tlien lie siifii~ieiit to 1x1s" the fu l l  road 
traftic cap:icity of tlie Iiridge witlioiit delays ant1 
qLlclles. 

SYDNEY HARBOUR BRIDGE ACCOUNT. 
Income and Expenditure for period 1st July, 1948, to 31st December, 1948. 

Iiiroii ic,  
f 

l<< l : l r i  ' I ' l J l h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181(.&; 
C,iiitrilruti,rt~.;-- 

ICiiIwiy 1':issiycm . . . . . . . . . . . . . . . . . . . . . . . .  65.2.3, 
'l'r:iniway 1';twnxcr.; . . . . . . . . . . . . . . . . . . . . . .  i).r4; 
Omiiilius P ~ I P P P I I ~ ~ C I . ~  . . . . . . . . . . . . . . . . . . . . . . . . .  6 . o p  
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Progress With Developmental Road 
Constructionl-Tvpical J Works Now In Hand 

To Aid Settlement. 

Large Soldier Settlement Area near Delungra to be 
Served by New Roads. 

11 develolimental rim1 and a develolimental work 
1i:ivc Iieen 1iroc1;tinictl t ~ i  wrvc soldier settleinent on 
the jh.oso act-c ( ;r;igiii I'state near I>elung~-a. Thc  
('ouncils cif the Shires of Aslifortl, Macintyrc and 
Yallaroi have p l a d  construction in  liantl. Mcist of 

ciml r i h i i i g  the estate are already 
occul'ietl. 

'l'hc (;ragin Estatr situatecl north of Delungra was 
acquired l y  the Cro\vii in  1947 for h e  purpose of 
subdivision for \l';ir Service Laiid Settlement. T h e  
estate comprised some .fi.ooo acres ant1 has been 
tlivitletl into thirty 1iI11cl~s ranging in size from &MI 
acres to I.fmo acres. 

'The land \vas used previously almost exclusively for 
grazing. Large areas arc suitable for apiculture and 
an aim in planning the area was that each l ) l i ~ - k  should 
inclutlc some land suitalile for agriculture. The  average 
aniiual rainfall ih 27 inches. \Vater is availalile from 
\\,ells and liores i n  atltlitioti tu  tlie supply from rain. 
It is aiiticipatetl that the iiew settlers will. it1 general. 
produce wheat. ivotrl ani1 fat Iaiiih, witli siirgliuiii 
(milo).  barley antl irats as  sectiridary crops. 

Tlie nearest railhead is a t  I>elungra. the average 
distance heing apprusiniatel! 16 miles. Fairly con- 
veiiicnt access is also availahlc froin the estate to In- 
verell to the east uvcr good roads and to \\'ariaIda in 
the \vcs( iii dry weather. 1\lieat silos a re  available at 
each of the three centres mmtionetl. 

Tlie sul~tlivitletl area is cliiiiposetl almost entirely of 
heavy black snil. aiitl existing unformed tracks are 
untrafiicable after rain. Much of the prritluce will 

Newly constructed section of D.R. 1198 from M.R. 134 
near Graman. 

need to be hauled to railhead I)etwcrii Kovernber antl 
Felxuary. and it is (luring tliis pcriod that the heaviest 
falls o f  rain are likely. Improved r~ratls are. therefore, 
an important factor in the crmtiiiuetl tleve1ol)ment of 
tlie district. 

The sc11cmc of road iiiq~r~iveinents has heen to l i i w -  
claim, as 1 )evelopiiietital Itoacl NI) .  I .I$. the road leacl- 
ing northerly froiii tlie (;\vyilir I lighway (State I Iigh- 
way No. 1 2 )  aliiiut 2 miles wrst of 1)clurigra to the 
Gragin homestead at Iieetly Crcch. The proclamation 
also included a new extension of this road northerly 
to a point IO>< miles from tlie (;wydir Highway from 
where it turiis generally easterly to join the (;ranian- 
Deluiy-1-a 1iii; id (Main Road No. 134) near Graman. 
The total length o f  the ncw rrratl i s  approximately 22 
miles. 

Settlers in the castern p ~ r t  of tlie Gragin area will 
I)e given itiiprrrvcd ;tccess by an cxtensioti of the Glenesk 

Locality Map. 
*5072--3 

Typical country served by D.R. 1198. 
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l i o s t l  which will link up with I )cvelri~~ti~ental Road 
No. I .  19s. This estension was ~)r(iclaimed Develop- 
incntal \\.ark No. 3.0jG. 

I'lans fur the works in the thre: Shires on I>evelol)- 
I:icntal I:oatl Xo. I .  I V S  have I)een completed. atid coil- 
struetion worlis are now in lii-(i~ress at an estimated 
cast ( I f  llvel- f2o.ooo. 

I.( i \v-lrvrl  timlier Ixam bridges are to I!: built uver 
I<eetly C'recli near the (irzigiii I lonwstratl, and ;in arm 
(11  12ce(ly C'reeli. 

I t  is anticipated that authorised work will be 
c(rinpletetl I J ~  the aututili1 o f  1949. 

Road Extension follows Development in Dairying Dmtrkt. 
Success iul developtnent iiiatle ])ossible Iiy road and 

lwitlge ccinstruction has led to a need for a short 
extcnsioii of the Kindee \'alley I)evelo~iiiietital Road 
in the Shire of Hastings. 

Kiiitlee \'alley is a trilrut;iry valley of the Hastings 
I<iver.  The ( ) s k y  Iligliway is situated along the 
soutlierii sitle of the river Iict\veeii \Vauchope antl 
y ,  , iirri\,  . . . , ,I  (1'.  iht.iiice . of nl)out 30 niilcs. The  Kindee 
\';illcy is (111 tlic iioi-thrrti sitlr of the river. 20 miles 
al~ove \\'aucliolie. antl is s e r ~ c t l  Iiy :I spur road \vhich 
is I )evel~~~~iiicii t ;~I liiiatl N o .  I .wjd. 

The Kiiitlcc \-alley contains ;il:out IO.COO acres of 
rich flats ;ind fairly stcep n ~ i d u l  slopes. devoted 
tiiainly 111  tlair)-ing:. and has tnwity tlairy farms rang- 
iiig in area fro in  rgo tu OCO a c r ~ s .  ()wing to the nar- 
ro\v i i~ss  of tlie v;dl .ettlemeiit has taken place mainly 

\vcstei-ii h i l i  closely. is aliiivt. high flood level. antl 
scrvcs iiwst scttlerh with the minimum of feeder roads. 

Tlie Kiiitlcc road w;is pri!claill:etl as develol)mental 
in  I ~ S I .  ,\t that tinie the traiis!inrtatiotl of dairy 
Iirii<lucr. c:~lves ant1 pigs to tlie railway. and butter 
factiirp :it \\~:tucli(ipe, ntitl tlir 1i;iuliige of supplies to 

IICLII- IJ(1tll I%lllkS (Of le? Creel;. The road follows tlie 

the settlers. \vas diHicult ancl irreguhr. p:irticularly 
during wet Iceather. The only outlet from the valley 
involved fording the Ilastings River, which untlcr inost 

conditions were hazardous to motor tr;inslioi-t. B y  I 933, 
a11 atnciunt of irg,om had I)eeii cxlieii(letl in the con- 
structicin of approsimately 4!4 miles of all weather 
rnad f rom the iiorth bank of the Hastings Iliver. north. 
westerly along tlie valley. Although furtlrcr tlcvelol)- 
iiiriit follo~vetl rtiatl ilnprovemctlts. the f u l l  benefits 
could not he realised until the H;istiiig:h River was 
liritlgetl ii i  1935. when a high-level single lane suspen- 
sion Iiriilge 396 feet long \vas olic~iccl to tr;itfic. thus 
provitliiig all weather access into the valley. Tlrc Iiri(lge 
\vas tlcsignetl to carry Io-ton Iiiatls, ;inti cost ;ililirosi- 
mately io.ooo. \C'here previously dairy I I I - ~ ~ U C C  hat1 
h e n  hauled b y  sulky antl sleilge to  a collcctiiig point 
oii the southern lmik of the I lastings Kivcr, Iori-ies 
iinw collected primary Iii-oduce ;in<l t l r l i v c w t l  sul~plies 
aliiiost tn  the limit o f  settlement. I n  adclitiiin. a daily 
Inis service froin tlic valley to \\';iuchope \vas insti- 
tuted. This etia1)letl school chilrlrcn alwve priiiiary 

Improved farming land in Kindee Valley served by D.R. 1094. 
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Recently completed work on D.R. 1094. View looking 
westerly up Kindee Valley. 

standard to olltaiti Central School education at Wau- 
cliopc. 

Further assistance to settlers is now being given by 
the construction of a further I 15 chains. Construc- 
tion of 6.j chains was completed in 1947 and 50 chains 
has since been authorised and will eliniitiatc two wet 
crossings of Kindee Creek. On cotupletion of this 
work, a total length of 5 miles 4.520 feet will have been 
built at a cost of approxitiiately f r c ) . m ,  not including 
the hritlge. 

-411 road work has been carried out by contracts by 
the Hastings Shire Council. 

New Developmental Work Serves Closer Settlement Areas 
in Liverpool Plains Shire. 

Subdivision o f  large estates for closer settlement on 
Breeza Plain has led to the need for roads to facilitate 
more intensive developnient. 7.000 acres of Clifton 
Statim \vcrc iiiade availal~le in  1932. and 18,500 acres 
of Piallaway Station in 1946. The area is suited in 
part for wheat growing and in part for sheep and cattle. 

X fair road serving the area csisted for the greater 
I)art. hut special improvement froin the Ilevelopmental 
Roads Fwntl \vas cotisitlererl \varrantetl over a length 
of 1.6 iiiiles. which inclutletl the more difficult black 
soil sections. This section was therefore proclaimed 
Developiiiental Work No. 3,051. Road work costing 
about ~ ~ , O X J  is now being carried out by the Liverpool 
Plains Shire Council. which has thereby been aided in 
providing an acccss road of the required standard to 
serve the closer settlement areas. and other country 
adjacent to tlie road. 

Wheat Growing Area Served by 8 Miles of New Road. 
A further 8 miles of new construction is in progress 

on Developmental Road No. 1.180 in tlie Shire of 
Coolamon. and will complete its construction within the 
Shire. About 10% miles of construction was done in 

I 
Locality Map. 

pre-war years. Tlie country is gently undulating and 
lends itself to cheap road coustruction. 

Developmental Road Kn. 1,180 serves an extensive 
wheat farming and grazing district, and connects it 
with the railhead at Coolamon, the rapid developmcnt 
of which was aided by road works carried out earlier. 

The  eight niiles of new work will cost i n  the vicinity 
of fz.500. 

Fishing Centre Receives Improved Access. 
The village o f  Sussex Inlet in the Shire of Shoal- 

haven is the centre of a small fishing industry based 
on St. Georgc’s Basin arid the Inlet connecting the 
basin with the sea. The area is also popular for 
holidays. 

The 8 miles of road linking Sussex Inlet and the 
Prince’s I1 ighway had been lightly formed and gravel- 
led for about 2 miles in the past. but the balance was 
maiiily a narrow winding track passing through sandy 
undulating titii1)ered country which contains some 
farms. 

In 1046, tlic Sussex Inlet road was proclaimcd a 
Developmental Road No. 1.106. It has since been 
cleared throughout by Council by contract, and a n-mile 
section at the western end has hccn rcconstructed and 
grave!letl by the Council by day-labour, and further 
work over a length of one mile has been authorised over 
the swampy section at the eastern end. The  total cost 
of these works is approximately f6,6w.  
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Scene on road to Sussex Inlet. 

Work Resumed on Tumbarumba-Obern Developmental 
Road No. 1,117, Shires of Kyeamba and Tumbarumba. 
1)evrlolmiental Road No. 1 .1  17  I t ~ 1 . i  from 1l; i i i i  

Road No. 2 j X  iicar 'l'umlrarunilia i i i  tlic Shire of Tmi- 
baruinlia for I ( I  niiles ho chains iiortlicrly t r 1  tlir Shire 
1)outitlary. atill a furtlier 14 milcs 3.j chains i i i  tlie 
Shire o f  Kye;uiilr:i to  Oliern. :iliout SS.5 milcs sciutli- 
east o f  Tarcutta. \\'it11 tlie excclrtion o f  a short s r c  
tioii of liilly tiiiiberetl country near the Shire btruiitlary. 
the road traverses very good grazing land nsrtl for 
hot11 shecp and cattle. Sonic .inial1 dairy fai-tiis are 
also passed. 7'he country is uiitlulating to hilly with 
soiiie ,excelleiit flats along tlie crreks. 

Six iniles of new construction was carried out in 
p rewar  and early war years iii tlie Shirr of Ttii i i l); i i--  

uml)a. .4 furtlicr 3 niilcs has recently k e n  autlioi-isetl 

r.' 
i 

Grazing lands adjoining D.R. 1117. 
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in thc Shire i i i  Tumbaruml)a. and is lieing carried out 
liy ('ouiicil I]!- contract. Five iiiiles is being constructed 
in  tlie Shire o f  Kycaniba by cciiitract. 

! 
Typical country served by D.R. 1117. 
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Historical Roads of New South Wales. 
Roads from Sydney to the Hunter River 

Valley and Newcastle. 

Captain Cook was tlie first person to recurtl the site 
of Yewcastle. \\‘lien sailiiig north along the caster11 
Australian coast in May, 1770, alrout six miles out. he 
noticed “a sniall clumli o f  an island” clirse ill shrre. 
This i.rlaiid is situated ;it the entrance to tlie Iluiiter 
River. It is now lincirvii as “ N o l ~ l ~ y ’ ~ . ”  ant1 artiticially 
connected to the ii~ainlantl. 

\\‘heti (;rivernor I’liilli1r cstablishetl the first pcr- 
niaiient :Iustraliaii scttlcnient at Port Jaclisoii in 17%. 
the Iiecrplc w x e  solely tlepviidelit on tlie stores carried 
Iry his ships and on later relief ships. The potentiali- 
ties o f  tlic country Iiehintl Sydticy Cove were quite 
~nikn~rwn. and F’liilli~i, after provitling tcmpirrary 
shelter, initiietliatcly set hiniself to the cleariiig and 
tlevelopment of suitahlc lalit1 for growing food. 

Phillip soon realised that it would Ire necessary to 
discover laritl iiiore suitalde for farrniiig and more 
fertile than that foinitl aclljaceiit to I’trrt Jackson. 
Some good land was fou i i t l  a t  thc head of the Parr:t- 
niatta River. ant1 a settlctiient which he callcrl “Ruse- 
hi l l”  \vas stat-tetl. ’l‘he naiiie was later altered to 
l’arramatta. 

Thc range o f  moutitaii~s ( the ‘Blue h~Iount;~ins’). 
seen to the west by l’liillip from n point near I’ennant 
Hills iiorth of Parramatta. led him to believe that a 
great river must have its source somewhcre there. and 
that i n  all prot)ahility good farmiiig land w o ~ i l r l  Ire 
found along its hanks. Captain Cook had referretl 
to an openiiig in the coast north of l’iirt laclison ancl 
Pliillii~ took an expedition there on ;?tic1 hIarch, I$X. 
iii Iiis search for laiid to grow food for his company. 
’The opening seeii IJ). (‘Iruk is that now knowr~ 21s 
Rroken Hay. I’liillip cxplored tlie two aimis o f  Broken 
Hay iianiing the southern Pittwater antl the iicrrtlierii 
Brisliaiie \Vater. hut hc was not impressed hv the 
surrountling crruntry for farming purposes. He  re- 
turned to l{rokrn Bay on 6th June, 17S9. atid on this 
occasion cliscovered tlie nioutli of the Hawkeslrury 
River wliich discharges into Broken Ray. Shortage 
of prcrvi\ions preventetl him from exploring thc rivcr 
for  more than aliorit LO miles. A few ~vccks  later lie 
set out again and follon.et1 the Hawkeslrury as far as  
navigable. This time lie fu~uid the good ae;ricultural 
land he sought along tlie upper reaches of the river. 

A settlement was estalrlislied on tlie l1awkesl)nry 
River in 1794. iiear the site o f  the present t o ~ i i  i r f  

Windsor and apparently a line o f  co~iimii~iicatio~i with 
Sydney by land was soon e~tablislietl. I.ieut-Governor 
Grose reported in Augnst. I 711.1. “I have caused a ver! 
good road to he made froni Sydney t l r  tlie I,anlcs of 
the Hawkesburv. by which we discover the distaiicr 
from this place hy land is niucli less t1ia11 we expected.” 
Although it was found that the river flats ai-ounci 
\Viiiclsor were suhject to flooding. tlie land \vas fertile 

and I J C I X I I W  tlie principal soiirce of Sydney’s food sup- 
l~ly,  until the corintry west of the Blue Mountains was 
opeiicd up idlowing the discovery-rrf a route hy Blax- 
land. I.awson and \\:riitwortli in I S I ~ .  

Early Newcastle and the Hunter River Valley. 
I n  SqrtenilJer. 1797, the “Curnherland” a small 

ri):istal vessel mas proceeding up tlie coast from Sytl- 
ney with stoi-es for tha scttlers alung the Upper 
IIawliesl~ury. Near the mouth of the river it was 
liailetl I J ~  a Ijarty in a stii;ill boat. ‘I‘he “Cuiiilrerland‘ 
was l)irai-tlc(l Iry tlie party who turtietl out to he escaped 
cmlvicts. The coxswain was infornied by  the convicts 
they intetitlcrl to scize the h a t  antl make their escape. 
Thc crrrivicts were well received 1111 Iroartl hy a iiuml)et 
of tlic “Ciiuil~erland’s” crew. wlio agreed to join thc 
enterprise. ’The crrxswain could (lo nothing hut sul)niit. 
Takinq tliose of the crcw who wishetl to remain with 
Iiim. lie \vas lantlcrl at I’ittwatcr. This reinnant of 
the “C‘uml~erland’s” crew made their way overland 
along the coastline to I’ort Ja  on. (;overnor Hunter 
“Kot Iiaving any lit vessel to pursue upon siicli cicca- 
sion. 1 tlespatchetl two row boats. well armed, the one 
went alrout sixty iiiiles northward along the coast, 
and  the other forty miles soritlin~artl. but without 
success. ;I galc blowiiig soon after the escape of the 
srcniitl h t ,  which olr1ie;ed tlie officer in  pursuit to 
land upon the coast.” The  boat that went iiorthward 
was in c~rni~iiand of l<ieut. Sliortlantl. On his return 
journry. froin the uiisiiccessful pursuit of the “Cumher- 
land.“ he entered a river which he named the “Hun- 
tcr’s River.” and thus tliscovercd the site and liarhour 
of  the future Newcastlc. antl the gateway to tlie fer- 
tile Jluiitcr valley. Sliortlantl explored the liarlicrur 
and mticecl coal deposits “lying so iiear the waterside 
as  to lie conveniently sliipped. which gives it in this 
particular, iiianifest advantage over that discovered at 
the srruthwnrtl.” Shortland I)rouglit specimens of the 
coal hack to Port Jackson. 111 tlie next two years 
several shilrs were sent to the Huntcr in search o f  
coal ant1 Iry 171~9 sufficient quantities had been brought 
to Sydney to make a complete shipnient for cxport 
--it went tu Bengal. 

Gnveriior King displayed great ititerest in the pos- 
siliilities of tlie coal at “Kings Town” as it was then 
lciiowii. 0 1 1  9th June. 1x01, lie coiiimissioned Lieut. 
Grant to  t:ilw tlie “Lady Nelsun” and the “Francis” 
together with a party including 1ieut:Col. Paterson 
to the “ljuiiter’s River“ and “when arrived there you 
will give every assistance to Ensign Barrallier in  
making as coiiipletc a survey as possible of the eii- 
trance ani1 inside of tliat river . . . yoti will take tinder 
y u r  conimantl tlie ‘FI-ai&’ colonial schooner. and 
cause her to Ire laden with tlie best coals that can he 
procured.” I’aterson and his party explored the river 
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past the present position of Maitlalid to somewhere hood and not subject to flooils w i i u l r l .  in m y  opitiion. 
ahnvr the site of Singlrton. about jo miles inland. lie a wi-y  fitting situatioli for forming a settlement for 
He reported that the “excellent soil in its neighbour- the cultivatioll of grain and grazing.” 
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TypicRl country in Colo Shire that was traversed hy explorers lookinq far a route to the 
north. View taken from the present main rand linking Windsor and Putty. 

The suitahility of coal mining as a convict occupa- 
tion. added to the distance from Sydney tlie alxcnce 
of any road or track antl the rough nature of the 
intervening country, rnadc a site oii the “Hunter’s 
River” I)articularly favoura1)le for a penal settlement 
for the more difficult characters among tlie convict 
population of Sytlnej, Apart from the natiire of the 
intervening country. the passage of the broad Hawkes- 
Imry River would hc a difficult proposition for 
escapees, and would tend to conline them to the Hunter 
River district. h l l  communication between Sydney 
antl the Hnnttr  R ive r  settlement would it was thought 
necessarily he only by sea. 

In I ~ I .  therefore. Governor Icing estal)lished a 
small convict pust at the niuuth of tlie Hunter River 
under Corporal \\‘ixstead, where coal was to he 
secured. Another party was sent up the river to col- 
lect cedar. Owing to the niisuitability of I d 1  Wix- 
stead and his successor. 1)r. lfason. the settlement \vas 
ahandotied i n  1832. It  was re-established in 1804 
cinder lietit.  Menzies. not because of a n y  economic 
henefits that might accrcic to the colony by reason of 
its natural resources. but 1)ecause of its value as an 
isolated location for thr more dificult o f  tlie convicts 
The event that prompted (;overnor King to send a 
further party to the Hunter was a serious tiititilly 

that 1)roke out ainong tlic convicts at Castle Hill. 
Governor Icing+ writing to I m d  Hobart. 6th April. 
180q. referred tu “the short lived insurrection of those 
deluded Irish.” H e  further statcd that any “similar 
attempts being carried into effect. has been fully 
guarded against by sending a niiniher of the most 
active to the coal \Yorks.“ To lay complete cmphasis 
on thc purely penal nature of this latest settlement. no 
private persons wrre to be allowed to work without 
a permit from the Governor and i f  any vessel entered 
the port without a licence the crew were to he confined 
and the vessel scuttled. The  convicts were to be 
employed in procuring coal antl cedar. 

By 1819 Governor Macquarie realised that the pur- 
pose for which Newcastle had I)ern estaljlislied. i.e.. 
as a place for more severe punishment of cnnvicts, hat1 
oiitlived its uwfulne In a despatch dated 8th 
hlarch, ISI(], he puinted rint trr the I Iome Govern- 
ment “l’xtensive rich and fertile land being found at 
no gi-rat tlistancc along the three principal sources of 
the River Hunter d i o s e  mil~oiiclinrc is at Newcastle 
. . . these plains now hecome an object of  va1ual)le 
cciiisirlcration iii  thc necessary increase of tllc popula- 
tion. an(! hold out imlii)rtant ailvantages for the estali- 
lishment of free settlers upoil theiii. ;\n inducement 
of anotl:gr kjI!d t i l  ?i!cl! settlcmcnt ariscs out of thc 
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Sec t ion  of the first toad builr between Hawkesbury River and Hunter River.  25rrt. north 
of Windsor. 

cnnsitleration that Kewcastle i i w v  ceases to be of that 
material lienetit. which it was foriiierly to the principal 
settlemeiit at Fort Jackson :is a receptacle for our 
worst cliaracters, ii i  consequetice o f  the interior havinp 
Iiceii explored antl the pa ige tlience to \\:iildsor (111 
the I lawkcil~ury River liaviix becoiiie familiar to 
several of those persons w h i i  have lieen transported 
thither. and who IIWV find little dificulty in tlcsertiiig 
frotii thence and returning to this place. . . . I coli- 
ceive it would lie highly exlietlient to remove the con- 
victs ; i i id  (ithers tuntler colonial sentence from Ne\\.- 
castle tliither” (to I’rrrt hlacrliiarir) “and in such a 
case i t  wuiild lie 110 less jutlicious to cstalilisli settlers 
(111  the Iilaiiis along the Iiivcr Hunter.” \\‘it11 the 
atliiiission of free settlers, tlic need for the isolatiiin 
c i f  tlic Iiunter \‘alley passed m t l  attention could lie 
liirnetl t o  the tlevelqilnent of a land route for the 
1i:issy of strick. and as an altert~ativc means of COIII- 
111 unicatitiii with Sydney. 

T t  can lie assumed that iiiipres.;icins and details of 
routes would not lie secufetl from escapees aiid tliere- 
fore were not recorded. Thc first report of such an 
cscqie alipeared in the Sydney (kzette of amtl Decem- 
her, I #%S. Four convicts escaped from Kiiigs Town 
(the foriner name for Newcastle) and were pursued 
by a “party of military.” One of the convicts was so011 
catlght l i p  with antl escorted back by one of the party. 
The remainder “reaping evcry information frorn the 
natives. they continued the pursuit. and near lieitl’s 
Mistdie (at the entrai~ce to Lake Maccparie) overtook 
the tither three, wliotii they contlucted into Castle Hill 
( iicar Sydney ) after a painful antl fatiguing travel. 
alld who were receivecl i l l  town on Friday. to lie 
returned to Kings Town.” This party can he regartletl 
:IS the first white overlantlers Iiei\veen Newcastle ant1 
Sydiirq. of wliich there is a recortl. Tlie following 
yc;ir. ~ S o h .  tlic “Governor King” a sniall master \vas 
wrecliul at Newcastle. One o f  tlie crew set orlt with 
a native antl reached Sytlney. There is IIU record of 

the riiutr ftillowed. hut it is Iirohnlile the!. followet1 the 
coast via Broken Ray. 

The first se!-intis a1fciiilit t o  Iliscovcr a route ccin- 
iic’ctiiig tlic Sydney district :ind the I I tinter River 
Valley was by 13eiijaiiiin Siiiglcttnii. w l i o  set out Irlini 
\Viiidsor witli a party in  ISIS .  I le failetl to reach the 
Iiunter niaitily liecause liis pr~~visiotis were gctting 

IOW a td  Iieixiise of liis 1111 iitity reg:trding tre:it- 
tiieiit hy a party of ii;itives. The iiatiyes. l i t ~ \ \ - c w ~ i - ,  
iiiforiiicd hi t i i  of a liig river to  the 11tirt11, wliicli iiiust 

haw liven the I imter .  Siiigletoli lielit a jouriial dur- 
itig the expe(lition which lie forwarded tci (;overnor 
iVl:ii-qiiaric. 

Singleton’s j~mnia l  :ipp:irently proved of sufficient 
ititcrest to Macquarie fur Iiiiii to direct that a further 
expedition be unt1ert:ilicn to  tipen L i p  it track to the 
north .  A s  a coiriequence jnliil I lowe. the chef  coil- 
stalile at \‘\?iidsor, set out with six others on 24th 
( ktolier. ISIC). It is highly ~ir(ilialile that he followed 
Siiifilctun’s~ track atitl was assisted I)y infrirmatimi 
given Iiim by Singleton. This expetlition crossed the 
C-cilii Iiivcr near its junction with the 1 la\vkrd)riry, 
follriwetl the ridge dividing the Colo River from 
\\.ebbs Creek (the \\‘lieelliarrow Ridge j to Parr’s 
13rush. aiid then proceeded genvrally in  a iiorherly 
direction to the Iliintcr River, which \vas reacllctl 
on 5th Noveniber not far frotii the sitr of the prcscut 
town of Jerry’s Plains. 

Writing to Governor Macqiiai.ie o n  5th Feliruary. 
1820. John Howe said. “ Y o u r  I<xcelletic~ was pleaset1 
to signify your wish that I slioultl esliI(re the IZiver 
1 have lately discovered. I \vi11 very cheerfully (lo 
it. . . .“ ITe accortlitigly set ( u t  :tgaili follilwiiig his 
original track for the most Iiart ant1 rc;ic.lietl rlie 1 lul l -  
tcr River on 15th March. ism : I t  :L poiiit Iic+iw tliiit 
reaclietl on tlic first expetlition. I le 1irirc~etld ( ~ ( I I ~ I I -  

strcmii and reached l’atricli 1’I:iiiis ( t i o w  Singletoti) 
on I 7th March. 1 lowc named the locality “Saint” 
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I’atriclc Plains i n  honour of the day he discovered it, 
lrut the “Saint” dropped out of tlie name many years 
ago. I le explored the river as far as Wallis Plains 
(ncrw Maitland). 

The  ronte to tlic Iiiititer River Valley pioiircrcd hy 
1 lci\vc was somewhat rountlabout. I t  passed through 
rough saiitlstnnc country tlcnselp timbcred antl for 
lnucll of its length water was scarce in  dry periods. 
I t  was uscd only by the more veiltitresome of those 
who joiirneyed north to take up land along the Hunter 
River. The present (lay Main Road 503 (\\’intlsor- 
I’utty-Singleton) follows the general line of 1 lowe‘s 
route for the great,er part of its length. 

Tlie iiiinil)cr of settlers along the Huntcr River was 
increasiii~ and they began to agitate for a shorter and 
casicr route to Sytlncy. The agitation becatnc so per- 
sistent that in ~ S a j  tlie Governor, Sir Thomas Rris- 
I)anc issued instructions to Mr. Surveyor I-lcncagc 
liitich t i l  cari-y out a survey with a view to finding a 
Iiettcr route. Mr. Finch succeeded in locating a ridge 
It2:idiiig f rom Castle I-Iill tiear Sydney to near the 
site of \I~iseman’s Ferry on the Hawkesbury River 
11ort11 of \\‘intlsor. The line tlien crossed tlie Ha\vkes- 
Iiury River about a mile below the present ferry, 
ascended the main I-atigc on the northern side, and 
followed the crest o f  Judge 1)owling’s Range to the 
head of the \\:olloinl)i Brook. Except for onc or two 
alterations rcferretl to later, the present Main Road 
1x1 ( \Viseman’s I~erry-\\’ollombi-Singleto~i) follows 
cl(isrly the line surveyed by Finch. 

I t  is proIi:it)le that a track along this line was used 
iiiiiiiediatc~ly hy travellers to the Hunter Rivcr, but 
the road was not commenced till 1S26  “The AUS- 
tralian“ announced oii q t l i  May, I Szh, “The Great 
North Road is to lie coniinenced. we Idieve this day, 
Mr. Oxley and Mr. I h n a r e s q  having left town for the 
piirpose of marking it out.” Governor 1)arling travelled 
over the completed section as far as \Viseman’s and 
the S?ditry Gascttc rcportcd that “His Exccllcncy 
was much struck and expressed his gratification at the 
state m r l  progress of this nol)lc looking and scrvicealile 
r(iat1.” Darling raised one ol)jection, however. antl 
that  was the ascent on the northet-11 side of tlie 1 Iawkes- 
l ~ n r y  as marked out hy Finch. This asccnt was steep 
:uid difticult. and the Surveyor-(;eneral (Mitchell) was 
instructed to carry orit a detailcd siirvey with a vicw to 
inipriiviiig the approach to the Hawkesbury on the north 
side. M itclirll succeeded in finding a hetter ascent antl 
wlicii this mas completed the site of the river crossing 
was altered. which had the effect of shortening the road 
by 2% miles. 

I t  is appropriate at this p i n t  to mention Solomon 
Wiseman. whose nnnie will always he associated with 
the locality at tlie first rcKiilar crossing of the Hawkes- 
bury River. Solonion \f’iseman had lieen transported 
to Australia i n  1<%9og for stealing 704 pnunds weight of 
Brazil wood. valued at f z i .  During his time he had 
ships built and tratlrtl on the coast. He  hccanic an inn- 
keeper in 1813 when a licence was issued to him for 
premises in  Bligh-street. Sydney. Hr Iiatl licensctl 
premises on the Hawkesbury in 1821. and received a 
grant of land in 1823. On 4th Scptemher. 1827. he 
wrote to the Colonial Sccretary informing him that he 

Scene at Darke” Creek about 4 m. from Milbrodale in 
Patrick Plains Shire. 

had built a punt and requesting a leasc rif a ferry site 
o i i  the I lawltes1)nry near his residence. H e  was in- 
fornmctl tliere wnultl be iio olrjcction to granting a lease 
of the ferry site for a period of seven years. suliject 
to siicli rcgiilatims as miglit lie drafted by tlie Council, 
and subject to horses antl propi-ty I~clonging to thc 
Government lieiiig allowed free 1iassa;e. I n  addition 
to a main cattle p i i t  and horse li(rat. \\‘iseman kept 
smaller boats in readiness. Persons forwartling cattle 
had the choice either of swimming them across or 
transporting- them by punt. \ \ k i n a n .  junior. opened 
an inn at the head of tlie \\‘olloiiibi Brook about 
0ctol)er. 1827. 

Surlirise has Iiecri esprcssetl Ironi  time to time that 
tlie early road linilders did not at once find a route 
to Newcastle closer to the coast, somewhat following 
the present Pacilic Highway rmte.  instead of the 
longer and more circuitous route through thr rugged 
country Ixtwccii \f-isctiiaii’s Fcrl-y and \Vollonilii. I t  
must lie utitlerstootl. howcver, that at that period the 
authorities were tint cnncernrd ~irimarily in cstal,lisli- 
ing road comiiiunicati~iii with Kewcastle. That town 
was of less importance than the larger agricultural 
scttlcmriits wliich liad developetl on the rich country 
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A section of the Patrick Plains near Singleton. 

fnrther up the Hunter River. Morpeth (or as it was 
thcn knnwn. Grcenhills) became the terminus of steam 
packets from Sydney. antl for many years Kewcastle 
\va.< regartled as a minor port of call. Maitland wa5 
the centre of a big farming district and its produce 
was shipped via Morpeth. During the ism’s and 
I S ~ O ’ S  Newcastle seemed to fall into the tluldrnms. 
The Rev. John I)unmore Lang i n  his “New South 
Wales” says. “The tciwn of Newcastle. I have already 
ol)servetl. has somewhat the appearance of a deserted 
village. It is reviving. however. though rather slowly.” 
. , . “The nIoliitor” of 13th December. 1 8 ~ 7 ,  has 
this to say : “12cconiniotlatioiis for visitors are exceed- 
ingly meaq-e. . . there is no society. . . There is 
scarccly an  agreeable walk aliout Newcastle. nothing 
hut rock antl sand. The only moving ohjects are the 
(;overnnient (big:", cniployetl a h u t  the wharf, the 
mines. etc.” 

The position of IVintlsor was another factor influenc- 
ing thc early routes to the north. Commnnieation hy 
road hatl long hem in operation hetween Sydney and 
\\;intlsor. and Wintlsor was, therefore, the natural con-  
mencing place for any attempt to penetrate further 
north. 

Major Mitchell reported in 1829 on the best line for 
a road hctwcen the Hawkeshury and Hunter Rivers. 
’This survey had been carried out on instructions from 
the Governor to decide on “the line of road to be 
pursued on to \\.’allis Plains ( Maitland) from the 
Twelve Mile Valley.” Mitchell’s report rims : “I t  
is tlesirahlc that two extreme points. between which the 
road i s  required. should be determined before any 
intermediate part is made or tlecidetl upon. . . The 
principal rhjects o f  the road nortliward appear to he:- 

I .  ;\ tlircct communication by  land t u  the central 
npprr districts of Hunter River including the 
Goiihirii River. 

2. The most direct coiuiiiuiiication by land to tlir 
township of Maitland or lower district of 
Hunter’s River, and 

~~ 

3. The continuation of the road fnrther northwarcl. 
in  the direction most eligible under these 
various circumstances. 

Sydney bcing one piint, the nest  to be determined 
is that at which the road should reach the I-Iunter 
River District. 50 as to admit of Iiranch roads at eqnal 
angles riglit and left to the points of nltimate tlestina- 
tlon. 

Tt is obvious from the map that that point is the 
head of the Wollombi Brook. and that this is a for- 
tunate circumstance inasmuch as the direction of the 
ravines antl ridges. a circumstance alw I U  he coli- 
sitleretl. leaves little rooin for sdection elsewliere. . . 
antl it is plain that any deviation furthrr to the west- 
ward would he a more circuitous route northward from 

I his report emphasises the points which should be 
joined hy road and makes no mention of Newcastle 
as being a place of importance that should be connected 
to Sydney. 

lietween Kewcastle and Wallis Plains (Maitland) 
there had been a bridle track through the Hexham 
Swamps prior to 1x26. On 14th June of that year the 
“Australian” reported : “We have the satisfaction to 
state that the new road hetween Newcastle and Wallis 
Plains is open for travellers on horsehack. The diffi- 
culty of a land communication between the two dis- 
tricts is therefore at an encl. The distance is about 
eighteen miles. and the abominable swamps. which, in 
the winter. the traveller is oliliged ttr wade through. 
almost up to the chin in water are now avoided. A t  
the same time. it is a very inferior road . , . .’* 

I n  his report of 1 X q  Mitchell pointed nut that the 
road hatl been made froin Maitland to within ahout 
ten miles of \Vollonihi, antl from \\kenlan’s Ferry to 
Twelve Mile Hollow (now knnwn as Trii Mile Hollow 
on tlir old scction of the road from \~Visenian’s Ferry 
along Judge llowling’s Range to Mt. n,latItling), Act- 
ing on his principle that “consitl~:rable saving of road- 
maliing may be effected lietween three pnints hy carry- 
ing one road for a certaiu dista!!ce in ail ilitermqjiate 

Sytlney.” . .  
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direction, so as to descrilie the letter “Y” rather than 
“V”, he recotnnientlcd that the road slionltl I)ranch at 
\\~oIlonhi, one arm leadiiig to Maitland. anrl the other 
to Broke. At Rroke the road was to separate again, 
with branches to I’atrick’s F’laiiis atid Warkworth. 
From CVarkworth the road was to continue to Jerry’s 
I’lains and the districts of tlle Gnulburn River. The 
final link iii  thc system was a road from Warkworth 
along the Hunter liiver to Patrick Plains, and 011 to 
Maitland. 

The grand purpose of Mitchell’s scheme was that 
“the comniunication between Sydney and all the nortli- 
crii part5 would I I C  united in one road to the reserve 
of the village of Coroheare (latcr \Vollonibi) where 
the road would scparate ‘to serve’ the districts of the 
Upper 1 lunter, the C;oullnirn River. Kingdon f’ontls, 
I.iverpo<)I I’lains antl Maitland” with the interconnect- 
ing link lietween Maitland and \\‘arkworth. 

The Surveyor-General ol)jected to “the angle formed 
hy the road at I’arramatta.” To eliminate this angle 
he suggested a crossing of the Parramatta River at 
Kissing Point. The punt actually crnssctl from the 
point iiow known as Xlhotsford to I3edlam I’oint. antl 
R route was opened up in 1832 through Ryde. Carling- 
ford antl Ilundas joining the original road from F‘arra- 
niatta. ;it the present day liogan’s Hill. The road never 
came i n t r )  general use. ant1 the punt eveiituslly ceased Wiseman’s Ferry, Hawkesbury K ~ v e r ,  showing rugged nature 

of country. 
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View of the Hawkesbury River from M.R. 1 8 1  approximately 1 i rn. from Wiseman’s Ferry 
~n Baulkham Hills Shire. 

completing the line of road f roiii Sydney to Jerry’s 
I’lains via I’ecit’s Ferry.’’ Iii.Iiis report Captain I’arry 
stated that “several gentlemen who have travelled the 
line referrctl to relrreictit it ttr Ire free from any 
set-iiius ditiiculties.” It woulrl appear that the road 
w;is started but n r i t  cl itiipletetl. due pr(iIiali1y to the 
)pposition of Sir Thomas llitclicll wlio had never 

shown any eiithrisiasm for tlie proposal. I n  a note in 
his handwriting he referred tci “this ( t u  me) most 
unpleasant sriliject.” The proposed route can be travel- 
led to-day i f  the Pacific Highway is folloivetl to Calga. 
thence along Developmental Koad No. I 16o tlirnugh 
Kulnura :ind on Main Iioarl No. 181 the il’isenian’s 
I‘eri-y-i\~olloinbi-Sin,oleti,n road. whicll is joined 
drout 3,; miles ntirtli rrl \\‘iseman‘s Ferry.  

I n  I S ~ J  the C ‘ u l i i n i a l  Seci-ctary approved of the 
esl)eiiditure of t57o per annu111 lor the tiiaintetiance 
of tlic roatl from Syil~icy to \\’oilnnil)i via I’eat’s Ferry 
and for Morking thc punt at I’cat’s Ferry.  The route 
\vas apparently little used and it was ntrt tlimqht 
wortli ivliile to malic. it t i t  foi-  wheeled traliic. It was 
cisetl only liy hnrsenien a i d  for the passage of cattle 
;111(1 trthcr stoc1<. 

‘fhe roiite from Sydney tu ]’rat’s Fci-1-y 1::issetl 
tliroiigli S t ,  T conat-tlh 10  iiaroii I’earce’s 1i;iriii ( Morns- 
Iiy ] then iollowed tlie range Iretween Ijerowra antl 
Cowan Creeks to the ferry. 

Maitland to Gosford. 
A ro& from Maitlantl to (;osfori1 was rnentioncd 

with some enthusiasm by Tlic Aristmiinr~ on 4th 
I’ebruary. rS41 : “It  is a great advantage to thc iii-  

1ial)itants of these tlistricts (Imrdering Maitland) that 
the new road from Maitlantl to C;osfortl. discoverrtl 
by Mr. iV .  H. \\!ells, pi-nves so excellent a one. It 
avoids the hilly range of \\-yce and the Sugar Loaf 

I\.I~rtuitain aiitl it is also shorter tliaii tlic road lately 
in use. I t  is. oiir readers will (iliserve. ul)on this new 
road that the town of Newl!ort is situatctl, having 
I,ake Maciluarie 011 the one side antl the road on the 
other. . . . It seems olivious tliat tlic settlws on lerry’s 
l’laius will inhtcad of going out of their way to New- 
castle 01- hlaitlantl lrriiig down their \r.ool to N e w  
pnrt rlirect, as shipping can lie within ;I cable I c n ~ t h  
of the shore. 

The ‘Kangaroo’ will shnrtly be engaged to per- 
form a trip from Sytln ’ to Neivport passing through 
the Strait callcd Keir Mistake. and affording the 
passengers a view alm t f u r  tlie hrst time since the 
csistcncc c i f  tlie cokiny. of 1,;Ilie l l acqwr ie  in its 

Newli[ii-t \vas a to\vnship on Dora 
nus to that part of the coast known 

.a5 lieid‘s Mistake or tlir rnilrouchure of Lake Mac- 
qiiarie.“ An atl\wti.;cmeiit f 21 land sale at New- 
1rort i n  A\I)ril, 1841, after de ibing the Iieauties ant1 
advantages o f  this district stated “The  (;reat Gosfortl 
and Maitland NE\\’’ l<O.All untler a Coverniiiciit Sur- 
vejrcir, paiscs through the western part of tlie town 
antl brings ( ;os ford within a clistaticc nf fiftern miles.” 

Modern Developments. 
The completion of the last liiik in thc railway Ire- 

tween Syrlncy a t id  Newcastle in  lSX!)-the hiiI<liiig of 
the railway Iirirlge across tlic T-Iawkesl)ury River- ~ 

naturally reduced the use of the roads consideral>ly. 
Peats Ferry ceased to ruii which left the rnute. 

regarded ;is tlie (kcat Koi-th I<oa(l. as that via 1’;irra- 
matta. McGrath’s 1 l i l l  ( \ \ . indxir) .  l’itt Tci \vn ,  \\%e- 
niaii’s Ferry,  st. iUl)ans. \i‘ollonil>i. I(rolie. \\liittiiig- 
ton, Singleton aii(l Iicyci~id, i\t  \\70110ii~bi a road 
Iir;inched via Cessnock to Rlaitlsntl aiitl thence to New- 
castle. 
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Road to Ten Mile Hollow-Section of the old road to the  north. via Mangrove MJuntain.  

A i 1  altcrnative route from Sydney to Kewcastle was 
via M a i i ~ r o v c ~  illountain. l’his rmd I~ranclietl froni 
the C k a t  Ntlrth Iitiatl at \\‘iseman’s Ferry antl went 
via Ten Rlile I lollo\v, JIangrovc Creek. hhngrove 
Xfortllt:iin to (;osfoi-tl and thence to Newastle via 
\\.yong, Catherine I l i l t  I h y  atitl Swa~~sea. 

\\’lic.n i i i o t ~ ~ r  traffic lieqiii to tlevclop from 1 p 5  011- 

wards. Newcastle \vas ;ilreatly growing tu  hecome the 
next largest rit>- tgc S;vtlticy it1 New S( l r~ t I i  \\‘ales. 111 its 
first ; I I I I I ~ ~ : I I  report i i i  1 i p O .  the IIain lic~atls Rnard 01)- 
servctl “;dtiioiigh I q years have ])asset1 since the (lis- 
covcry o f  wli;it is i io\v Scwcastle. 110 tlirrct rim1 yet 
l ink> llir two citirs.” ’I‘lic wciglit c ) f  imp(~rtaiice had 
swilng from the fariiis o f  Alorpetli an t l  \Vallis I’lains 
to the highly tlevelcil~etl iiitlu,trics at Newcaitle. aut1 
just :IS the c:irly wttlrri OII the I lunter agitntetl for a 
direct l i i i l i  w i t h  Sydney in  ISII). so in 1925 the pres- 
stire \Y;IS on for ii sliiit-tcr road hiking Sydney atitl 
Nt.\vcastlr. 

1 lie construction cif tlir roar1 \v;is otic of the tirst 
tasks confronting the Slain liontls liriartl when it was 
roristitutctl in 1 ( p 5 .  :I review of existing atid I J W -  

vious routes shi~wrtl that iioiic was suitable through- 
out its w l u k  Ictigtli as a tliroufih road for moclrrn 
trallic, 1 f  the existiiig road from Newcastlr tu  ( ; o s -  
ford werc further tlevclciped atirl joinetl to a new road 
tci lie l i u i l t  I)ct\vren (;(isford and Sytltiey via I’cat’s 
Ferry. the cotistritction would Iir justified hy the sav- 
ing in tlist;uice aI(iiic, ~iamcly 1;fty miles. The WOI-1; 
was :it oticc piit in Ii:iiitl antl was cotnpletetl in  1(130, 
iiielwliiig the re~estalrlislimrtit ol I’cat’s Ferry with 

Is. Ti-affic increased rapidly and not tnaiiy 
years 11;1~se(1 I d o r e  it liecame evi(lci1t that (lie ferry 
must he replaced liy a bridge. 

r .  
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Locating Natural Materials €or Road 
Construction. 

USE OF GEOLOGICAL AND SOILS MAPS. 
Geological ant1 soils maps provide often a means of 

facilitating the work of the engineer in detefmining the 
presence or likely presence o f  natural niaterlals suitable 
for road-making. In addition, such maps will often give 
an indication of proliable soil types, and thus aid in 
assessing the likely required thickness of a proposed 
road pavement. or indicate unfavourable soil conditions 
which may lie of significance in determining thc 
location of a new route. 

Natural materials suital)le lor use in the construc- 
tion of road fountlations or paveinerits comprise certain 
soils. gravels and rocks. ICach specific type. dependent 
upon properties and economic availability, Inay be tle- 
veltrpctl for use to meet the varying conditions of 
trafic antl climate. For example, a very resistant rock 
type inay be suitalile for use in a concrete pavement 
or in a hokcn stone IJase course which is subject to 
heavy traftic of say five or ten thousand or more vehicles 
per clay. h i t  may be economically unsuitable for light 
tratfic of say thirty to forty vcl~icles per day. 

ISarth formations which have been properly drained, 
both on the surface antl in the subsoil, will serve as a 
road to carry light traffic. In  the casc of many soils, 
Iiowever. such a road will become impassable in pro- 
tracted wet weather. I n  order to provide a reasonable 
all-iveatlier r o d  surface. a soil nmst he resistant t o  
dcforinatitrn i l l  Irotli \vet ancl dry weather. \Vhereas 
eitlicr sand or clay alone forms a poor surface, a mix- 
tiire of both, containing approxiniately 70 per cent. of 
wcll-graded sand antl p per cent. of clayey so11 will 
provide a reasona1)lr road surface or fountlation 
capable (if carrying a fair volume of traflic. 

Gravel as used for road construction usually consists 
of a mixture of stone particles antl fitie material. I t  
occurs in nature under a variety of conditions 
such as water tleposition in a former stream bed 
or lake or on a beach. or rrsitlual dcposition from a 
glacier, or irom surface weathering of rock strata. 
or from chemical action as in the case of ironstone 
calcareous and bauxite gravels. Its suitability deperltls 
on the quality, size antl shape of the rock fragments, 
and on the properties of the material surrounding them 
and which serves as a binder. 

Hard durable rocks arc used in the form of broken 
or crushed stone, iilaiiily in con!bination with other 
l11aterials. t o  provide concrete or bituminous pavements 

or very stable foundations. On  account of the high 
cost of quarryiiix and crushing rock, its use is generally 
coii tined to roads carying heavy traffic. 

Crushed rock is required also for “aggrcgate” to 
spread on bitumen in untlcrtaking the bituminous 
surfacing of roads. Suitable scretnctl gravel, i f  
available. may also be uscd for this purpose. 

Unsuitahlr natural materials may somctimes be 
rciitleretl suitablc hy mixirig with other local materials, 
or Iry screening out deleterious iiiattcr. 

In tleterminiiig the cliaractcr of a required road 
pavement in any area, refereiice must IIC made to the 
following- :- 

I. The nature and volutne of tra%c to be served. 
Traltic is largely rlependcnt on distribution 
and density of population. and these in turn 
are  niainly dcterminrtl Iiy climate. topography, 
nature of soil. antl tlistaiice from tlie seal)oard. 
In Kew South \\;ales. the greatest popula- 
tion density per sqiiare mile and thus the 
greatest traftic intensities. are near the coast, 
ivliereas the population i n  the western portion 
of the State is sparse, antl the traffic cor- 
respontliiigly light. 

2. Thc nature of the soils i n  tlie particular locality. 
3. The nature of tlie rocks. i.c.. tlic gecrlogy of the 

4. Ptmcls available for constructitrrr and riiainten- 

A gcneralisrtl geological map oi New South \\:ales 
is shown i n  I’igiire T.  showing separately the granites 
antl porphyries. the basalts and andesites. antl the 
setlinieiitary rocks. The latter are diffcrentiatetl into 
two areas-thosc where outcrops of rock are coilinion, 
and tliosr where outcrops arc rai-e. 

Granite trocks owing to Iiardiicss. 1~1-ittleness and 
crystalliiie structure do not prove as satisfactory for 
road purposes in  New South Wales as the niorc 
liomoger~cous a i d  tougher basic rocks. siicli as basalt 
and andesite. Pal-tially decomposed granite is fre- 
quently used, however. as a form of gravel. altlioiigli 
careful selection is required. as the presence o f  a high 
pcrceiitage of mica or kaolinite may adversely affect 
the ability of the pavement to support any bituminous 
surface treatment which is to follow. 

area. 

allcc. 
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I3asalts and other basic lavas are extensively used 
for aggregate for bituminous and concrcte road pave- 
ments. but vesicular basalts should be avoided. The 
use of disintegrated basalts to form a “basalt gravel” 
must be regarded with great suspicion, as the product 
resulting from weathering is usually very clayey. They 
should oiily be used after rigid laboratory tests. The  
soil which results from the decomposition of basalt 
rock types has poor supporting power when wet, and 
Figure I therefore shows the areas where especially 

thick pavements are likely to be required on this 
account. 

The sedimentary rocks vary considerably in type 
and in value for road-tnaking. Many sedimentary 
rocks are suitable for pavements for lightly trafficked 
roads, or as Iiase courses 011 more heavily trafficked 
roads. Shales need to he viewed with suspicion due 
to tcndeiicy to breakdown to clay, and sllould only be 
used after stringcnt test. I t  is in  the sedimentary rock 
areas that ridge gravel inay often he found on hills 

W B 

B 

c 
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or  ridges. These gra\ds  are generally nodular iron- 
stone gravels formed by chemical solution ant1 
re-tlepi~sit of iron. 

There :ire large Iiortiotis of western New South 
\\:ales wliere ro ( L I  iiirt generally outcrop at the 
surface. Iieing covercd 1 1 ) .  1)rtls of allu\~iuiii, ur water 
ilcl)osiktl soils ( s e e  unsliatletl area in Figure 1). In a 
large part of these areas. i f  recourse is not t o  be I d  
to  the h:irilagc oi rocks xirl craveis from ;i distance. 
rrli;ince for paveiiieiit niaterials must usually lie l)laced 
O I I  selected soils t r f  the santl-clay types. iir (111 sec~~titlary 
tlrposits o f  liiiirstiine \vhicli are available I)elow the 
surfacr in some areas. 

I'igurc 2 slirws soil typcs in  western New Soutli 
\\.ales. The eastern part of tlie State has I~ecn exclutlctl 
from tlir mali lipmiisc tlie soils iii tlie eastern portion 
:ire griierally i i o t  suitalile for c~rnstructing road liave- 
nicnts to  suit the traffic vol~imes pi-wailing. as  little o f  
~ l i r  s;inrl-clay type exists in this area. Further. tlic 
castern portion of t State is generally well srqrplierl 
with qravels atitl ro , : i i id  thcre is little neetl for  use, 
01 soils. 

C'i~iisideriii,q the western portion of the State. it will 
Iic seeii from the map tliat tlie alluvial soils consist of 
sever:d distinct types. tlie ~irincipal I~eing as follo\vs :- 

I .  ( key  and brown scrils of heavy textui-c. \ \ ' i d ~  
belts r r i  these snils exist along the iiiain 
streams. 

2. Brown soils of light texture. 
3. Desert Ioani soils. 
4. Mallee s(ds ( Sol~inisetl I)ro\vn soils). 
5. I?etl-lirown earths and terra ross:is. 

,. l h c  grey soils of  Iicnvy texture are mainly of the 
typc generally I<ni i \ \ . i i  as "black" soil ant1 provide no 

Grey soil of heavy texture usually referred 10 as black soil. 

suitalh ro:itl-iii:iking material. (On tlic otlrer Iiand, they 
have litrle I[~:itl s.uplitrrting streiigtli when \vet. ant1 
untler conditions o f  ~ m i t r a c t d  raiii soon I)ecome im- 
passal)lr. i\ Ixirctiieiit is essential i f  lieivy trat?ic is 
to lie carrietl i n  all-weathers. and the pavenient iilnst 
have ~~11)staiiti:iI thiclinms. The inc~oi-lriirati~~ii of santl 
into the sllri:lcc o l  a IJlack soil fort~i:iticin cat1 consider- 
slily facilitate the niovcm~nt  of trallic: i i i  wet weather. 

The Iirtrwii soils c l i  heavy texture often contain 
deposits of "s;iiitly loatn" of various grades, the hest 
being a natural santl-clay. Tlicse m:iteri;ils are generally 
found along the lines of old stream c1i:iiiiiels. Quality is 
very variable atid consitlerable searcli is often necessary 
to secure m:iterial with innst favotii~aI)lc cliai-actcristics. 

'Hie lirown sriils ( I [  light texture 1rr1)viiIe a good 
natural ro;itl surface, the m:iteri:il oitcn containing a 
Iierccntagc it-nnstone ii~r~lules. which assist in 
providing staldity and rcsistance to  \vc;ir. 

... 

Stony desert-usually called gihber country. 
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Typical tableland and ranse country. 



92 MAIN ROADS. 
~ 

Vol. XIV. No. 3. 

Tlic desert Imnis usuall! pruvitle a reasonalile natural 
rrinning siirface \rIien wet. The soil lias frequently a 
Z i i o d  niixtiu-e of rock fr;igments. and in tnany places 
\vhct-c winil ;nit1 water ercisicin has removed portion of 
(lie soil. ii loosely Iiontletl gravel suita1)le fiir a road 
rt~m;iins. Slioulrl thc soil at any place I)c iinfavouralile 
II ,I-  ro:i~l-niaking. Iietter road surfacing soil c:in gener- 
ally I)e Iocatetl at i i o  great tlistancr. 

The  maller soils :ire of a sandy nature, but usually 
Iioiii1 sulliciently under trafic to meet the needs of the 
very light traffic in  tlie inallcc areas of the western 
Ixii-t of the State. In some cases admixture with clay 
is carried out. i f  clap is readily availahle. In other 
c‘;iscs sheetitig with gravel may bc necessary. 

’l‘hc “retl-lirown earths and terra rossas” comprise 
innch of the wheat belt cif  the State, and gravel for 
roa(l-iilal<ing is generally available throughout this area. 

In some parts of the western portion of the State 
~i;irticularly mallee areas. there are extensive depos~ts 
of sccontlary limestotic, found in a layer just bclo\r the 
ii;itnr;tl surface. Rluch of this forms an excellent 
gr:iveI road surface. iZn infrrior variety ktiown locally 
:IS “l.rol)ie” is also available Init is less durable as  a road 
surl:ice ;ind somewliat greasy wlien wet. 

Fi-iim thr foregoing. it will lie seen that in setting 
out t o  tletermine the availaliility of roatl-niaking 
ni;itcri:ils in :my arm. ref tvncc shoultl lirst l)c made 
1 1 )  a11 available gcological ~naps,  as these disclose the 

I>rolnliility of t i i d t i : .  rocks likely to  lir suitable for 
criishing. ;ind show tlic areas in whicli ritlgc gravels ant1 
other tlisinte:,.rateil rock ~~ri iducts  of \xlue may Iic 
fontirl. The  gculog-icnl maps ;ilm inilic.atc wlicrc Iiasaltic 
soil is liltcly to exist. 

art’ covcretl lij, a coiiiitlerdile layer 
of  alluviniii. the soil types map c:ui xive a tleiinitc 
intlicatiiiti bot11 of tlic types of ni:tterials likely t u  be 
availalAe for road l~iirp)se.r. and the  extent to  whicli 
there will be need for a 1)avt:nient o i l  911 earth fornia- 
tion to carry light traliic. 

A detailed grologicd niali of tlic State to a scalc or 
16 milcs to an inch is available from the Tkpartnient of 
Nines. Separate gecilogical iiialis of most c i f  tlie various 
regions or the State have Ixen piil)lishe(l to  a larger 
scale by tlie l’remier’s De~)ai-tnieiit Imed  oti infornia- 
tion supplied hy the 1)cpartment of Alines. 

Many local areas throughout Nrw South \\‘ales have 
been stutlied h y  geologists in xreat detail and descrili- 
tiotis and niaps ~mblished by the 1)epartment of Mincs 
an:l by such bodies as the Iiofiil Socirtp of New Snutli 
\\’ales, and the 1~inne:iii Socicty of Kew South \Vales. 
Tlic Departtnent of Alines \vi11 always advise as t o  w1i:it 
detailed descriptive matter or malis :II 
ing any area. T h a t  l)c~~:ii-t~iieiit \vi11 also furnish 
inforniation to locd governing Iiotlies regarding the 
Iiotentialities of sitrs ulitler c~iiisiilei-ation for 
~lcvclo~~nicti t  as quarries. 

PAYMENTS FROM THE ROAD FUNDS FOR PERIOD 1st JULY, 1948, TO 31st DECEMBER, 1948. 

Ciin\trurtioii o f  Roads :ind Ilridges . . . . . . . . .  . . . . . . .  27i .XL4 

Maintcnance of I<oads and Bridges . . . . . . . . . . . . . . . .  2,7I,.<<j4 

i\iiioitiit l’aid. 
C i i L ’ N w  OF C ‘ i ~ ~ t n ~ ~ u . : ~ ~ ~ ~  ~ I A I N  R ( I \ I I S  F L I N I ~ :  f 

Acqitisi t i~~n uf 1.atirl iind 1:nildings fur Road SJ2‘) 

lixchange and Kcpayment of 19.04 I 
.pencliture 3O..i.?O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . .  . . . . . . . . . .  . . . . . .  f573,i17 

Construction of Roads and Bridjies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .518,(fiL 

l l a i i i~ena~~ce  of Roads and Bridges . . . . . . .  86.3.570 
Interest, l i x c h a n ~ e  . .  9q,zrq 
Purchase and Repai X Z . j i i  I 
Other Expenditure . . . . . . . . . . . . . . . . . . . . . . . . . .  i9.642 

COUNTKY M A I N  R o ~ n s  FUND: 

.4ct1nisition of Land and Buildinxs {or Road Widening 4,7I 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 1,648.6Xo 

Cimtrnc t ion  of Roads aiid Briilfirs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,1(ri 
~)li \ .RI.DP3lF.NT.\L Rli.\l)S I.‘lTNn: 

Otlicr ISqieiiditiirc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 2 L . j  

Total . . . . . . . . .  . . . . . .  f38.3X.3 

Coiistruction of Raads and Bridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.04h 
Acrluisitiiin of T.nnd and 
IL1ainten:iiicc of Roads and Rridges 

SUMMARY AI.L FITNHS: 

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

. . . . . . . . . . .  I21,.3L)J 

Total 
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Improved Link With Queensland in West. 

Bourke to Hungerford Main Road Constructed Throughout 

The town antl railliead of Bourke, north-western 
Kew South \\'ales. serves i n m y  tliousantls of square 
miles of ~iastoral country in New South \\Tales and 
~ueeiisl;uitl. Nine main roatls radiate ft-om Bourke, 
of which two. the liourlie-Barritiguii Road -aid the 
Boui-ke-Hmigerford Iioatl extend to the Queensland 
lxirder antl co~iiiect with the (,)ueenslatitl roads system, 
leading to ~'uiiiiamulla (Queenslantl) antl to Eulo and 
Thargomintl;iIi ( Queenslaiitl ) respectively. H q e r -  
ford is :i village oii the I)ortler in Queensland. Be- 
tween Ikmrke ancl Hungcrfnrd are located the small 
villages of Foi-(1's Bridge antl Yantaliulla, 42 niiles and 
Sz miles respectively from nourlte. 

130th roads carry live-stock traffic proceeding to the 
meat works at I%ourke. serve thc ueetls of general 
inter-comniuiiicatioii I,etween centres of population in 
the two States, and provide road service to those 
resident along their length. 

The Rourlic-Uarringuii Road, a length o f  85% miles 
(pal-t of State Highway KO. 7)  was reconstructed 
during recent years antl, as it approached completion 
work \\,as put i n  linntl nil the Bourke-Hungerford 
I k n t l ,  :L Ieiigtli of 132 miles (Main Road KO. 404). 

I 

The country passed tlirougli Iictween L(ourlic and 
hunger lot-tl is iiiaiiily lightly timbered with retl-lirown 
soils. Black soils occur at drainage tlepressiuns, and 
some extcnsive clay-pans and cmc' grass swatiips are 
crossetl-vast treeless and wintl-swept plains. which are 
liable to sulmergence after rain. Away from the drain- 
age depressions clay-pans antl cane grass swamps the 
route traverses gently undulating country with fre- 
quent low sandy ridges. The average annual rainfall 
along the length of the road varies from almut 13 
inches at Bourke to about I O  inches at Hungerford. 

The country served by thc Bourlte-Hungerfortl Road 
in New South \Vales is mainly tlcvotetl to sheep rais- 
ing for wool, whereas on the Queenslat~tl side cattle 
predominate. 

The standard of construction aimed a t  was an earth 
formation througliout, gravcllecl over black-soil areas, 
and provided with tirni crossing places or causeways at 
streanis and draina:,.e depressions. 

Some improvement work had I)eeii carried out in 
earlier years. Aliout three-quarters of the road from 
Rourke to the \Varrego River at Ford's Bridge, a 

View of recently completed road 7 0  m. from Bourke towards Hungerford. 
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tlistaiice r r i  42 iiiiles. had lieeii lightly formed. and sec- 
tioiis of t h i h  owl- Iilack soil liatl lieen lightly gravelled. 
I?ririii F(ir(1*5 Eriilgv to I Iiuigerf(ird. a clistaiice o f  i p  

iiiilcs the t i n t  2 2  iiiiles [mly hat1 Iieeii lightly foriiietl. 
;mtl therc;~ iter rriilp short leiigtlis of n 4 i  fortintion 
existetl ti cross the worst uf tlic iiatural depressions. 
1\11 iii;ijor streailis had liccii bridged or Irrovitletl with 
s tmc crossings. ( Itheinvise the road ovt'r this 90 mile 
leiigtli \vas just a rough winding track. 

I 1ic work rrcciitlg crrinliletetl lias comprised the 
flillinviiig :--- 

~ i f  trees and scrub for a length of 
l~iill~liizei-s were used for this work. 

( 0 )  ('oiistructioii of $I,!/. miles of r;iist.tl forma- 
tioiis ;il)lii-i)"iiii;itely IS  inches alioye iiatural 
surface over clay-lians antl flat country sub- 
ject t o  Hotr t l i t i f i .  l l i e  most suitalile aiitl most 
clticient plant for this wrirk is tlie clrvntiiig 
gratler. a tlcscrilitioii of wliicli appeai-et1 i t i  
tlic Jiiiic. IINS, issue of this jourital. 

( r  ) l*.oriintioii anrl rcfomi;ition iif  Sy!A miles by 
i i i i i t i i r  gr;itIers. tractors, drawn gratlcrs antl 
1rcnver riiqicrs ovcr  s:intly aiitl stony ri(lges 
a i i c l  trt1ic.r secticiiib o f  I-rlativelp high couiitry. 

( d )  I'rovisioii of tlraiiiage Iry the coiistructioii of 
iiiiiiieroiis causr\v:i!-s tiitalliiig iiearly two iiiilcs 
i i i  ILvigtIi, iiistallatioii of forty-foiir piire cul- 
verts uiitlcr tlir formatioiis ant1 the coiisti-m- 
t i o i i  o f  Iiiiig leiigtlis of roatlsitle rlraiiis. 

_ .  

Locality Map. 

( r )  Gmvellitig Iilack $oil foriii;itioiis aiitl suplily 
of gi-avcl for suliseqiieiit iii:iintc~ii;iiicr. The 
qtiaiititp of gravel iiivrilvctl \vas r 0 . p  culiic 
yards, thc wirk being (lone by contract. 

Road a c r o ~ s  red stonv ridqe 67 rn. north of Bourke. 
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The  cost 01 the work carried out was approximately 

The Conrke-Huiieerfrirtl Iioatl is now formed 
tliriingliirut. Time of travel has been reduced. wear 
ant1 tear on vehicles and occq);ints liavc I)een Icssrnetl, 
and tlie road is tisallle under most weather contlitioiis. 
Interruptions to trafitic :is a result of rain will I)r coli- 
sideralily Irricfer than i n  the past. ,I firm founilation 
has been I)rovitletl for furtlier impoveiiieiit in the 
future when cii-c~i~iistaiice~ uarrant.  

The impro*:ciiirnt of the lioui-ke-Jlun:,.eriortl hIain 
Road is tylrical of the work l)rin:,. carried out I)! the 
1k~)artineii t  in the \Vestern I)i\~ision of tlie Statc, where 
the aim is to  iiiilirow travelling conditions over as great 
a niilmge 11f niain real as possilrle. aiitl si) to iirtivitle 
some ljeiielit t u  ;is niany rontl-users as possible. Since 

f ;o.uoo. 
tlie new work was completed. operators of heavy 
haulage vehicles have claiinerl to have increased their 
mileage per gallon of petrol used I)y as much as 3 
miles per gallon. 

'We iiiqiroi~enient effected on the Rourke-lIunger- 
ford Koail will Iienefit 1-esirlents served in both New 
South \\'ales and (Jneenslaiitl, will assist i n  clieapen- 
iiig Lmnslirrrl t o  n m t  wo1.1;~ and railliead at Bourke, 
and  will aitl in  securing increa'sed pi-oduction in the 
district. 

' lhe work was carried out under the general super- 
vision of the 1)eprtiiient's Assistant Maintenance , 

Thgineer. hlr .  I;. I. Peterson. the I h t r i c t  Engineer, 
Iiourke. hIr. J .  1.. ~\Ilaii,  Ireing in immediate charge of 
clrnstrnction. 

Tenders Accepted. 
The following Tcnrlers (esceeding ~ 1 , 0 0 0 )  wei-e acccptcd by the Department durini: the montlis of October, 

November and December, 194Y. 
~ ~ -~ ~~ 

.Am(iunt. riruncil. IY<, lk .  Tcnilcrer. 1 

, .  . . . I  H I  

Rnikcn Hill and 
H a y  Districts. 

Coonalrarabran S. I i :::; 1 7  

... 1: 
Namoi S 

. . . I  1; 

aggregate. 
Iiroken Hill to Sill ertun. Heating and spraying binder 

and application 01 aggregate hetw-con ~ m .  r,oqr ft. and 
13n1. . i , j<]X ft.  ani1 Spur I<<ia<l t o  I'enruse Park. 

I lanlago aggrcgatc fnitn Mildura Shire Cooncil's 

I I  I 

Boolooroo S .  . , .  I 2 

Byron S. _. .  ... 0s 

Canirbdas S. . . .  01 

Carrathool S.  . _ .  321 

80 :::' ... 145 

... 

! .. - 
be~ ,~-cen  ,347.3in ant1 3h1.1ni 

Supply ancl deliver i ,o?u cu .  'yds. aggregaie hetween, I<. l i .  Johnstme . . . I  1.471 5 U 
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... 1 , 1 1 ;  
Kyogle s. ... t:: 

... I.aclrlan S.  37; 

1,iverliool I’lirins S. 3.051 

... 1.or.klrart S .  55; 

RlanningS ... 110 
... 1 1 1  
. .  Ir)2 
... 10 
... Mitclicll S .  57 

MnlwarwS.  ... 2 

Murrumbidger S .  14 
nluSwelll>n)ok s.... 2”() 

Oheron S .  . . .  25(1 

Kylstiinc S. ... 215 

Kamliricca S .  . . .  118 

l’urt Stephens S. 506 

Shellli;rrbr,ur RI. ,522  
Snowy River S .  ... rX0 

‘l‘erania S ... 142 

Tweed S.  ... 142 

vauciusc ni. ... 33‘) 

. _ .  306 

. . .  143 

Work. I ~ i m ~ e r e r .  

Constriictim o f  timber bcam hriilgc over the I’eel River . . . . . .  

(‘<mstriirtirm r,f approaches t o  nt:w timber beam brirlgc ,, . . . . . .  

A .  Gam 
a t  Slamerton. 

ovcr the 1’et.l River at Snmcrton. 

and fm. q o n  ft. frnni Tamworth. 
C‘unstrnctim 1 1 1  road o n  new alignment between grn. ion f t .  H .  ‘r, Itoach . . . . . .  
Snrfacirig . . . . . . . . . . . . . . . . . . . . .  W.13.  Carr C,onsl ructim.; 

I~ttnminnur surfacing. Supply o f  1.50 tons of bitumen.. . Hitnrnen ancl Oil 

Cmstruction from iom. 900 ft. tu r i m .  i.6oo ft .  . . . . . .  H .  G. Watson . . . . . .  
Supply of aggregate for bitumen surfacing . . . . . . . . .  H.H.L’. I3y-l’r.ducts 

1:lusIi sealiny with hiturnen between Parkes and Manildra. W.H. Carr Constructinns 

IMineries I.tcl. 

I’ty. I.td. 

41x) thrriugh Tullamore. Hogan Gate and Trundle. 

Surfacing . . . . . . . . . . . . . . . . . . . . .  B.H.P. Ry- I’roclucir 
l’tp. Ltd. 

Surfacing. including snpply nf primer and hinder. . . . . .  
Supply, delivery and sprcading 3,752 cu. yds. gravel J .  R. Rrnwn . . . . . .  

... 

between 6.95ni. and 30.4m. frnin Forbes towards Wcst 
\Vyalong. 

I’riming and  sealing . . . . . . . . . . . . . . . . . .  R.1I.P. Ry-I’roducis 
I’ty. Ltd. 

I’riming and sealing . . . . . . . . . . . . . . . . . .  ... 
Constructinn including earthworks and culvert . . . . . .  W. .4. CVinnett 

Supply, delivery and spreading 3,270 cu. yds. gravel It. li. Scarce . . . . . .  
C‘nnstruction. formation, gravelling and culverts II.2jni. R .  A. IVilson . . . . . .  

Surfacing . . . . . . . . . . . . . . . . . . . . .  B.H.P. By- l’rodu 
Pty.  Ltd.  

between 22111. and 291n. 

t o  1 I .R7m. frnm Rreeza. 
Surfacing . . . . . . . . . . . . . . . . . . . . .  B.H.P. By-Prnducts 

Pt”. Ltd.  ~. ~ 

Surfacing . . . . . . . . . . . . . . . . . . . . .  ... 
Surlaciiig IzRm. to 13 im. ;  161111. to 10qm. ; arid resur- Chesterfield and Jen- 

Sopply ant1 delivery of aggregate . . . . . . . . . . . .  hlanning Sand and 
facing 134m. t o  13qni. and from 151m. t o  1j6n1. kins. 

Gravel Cn. 

1 I<eciinstruction from 6m. 500 ft .  to IIm.  3.070 ft. north I.. W. Alexander 

iurfacing . . . . . . . . . . . . . . . . . . . . .  1I.II.L’. By- I’rixlucts 
of Wagga. 

. . .  

<upply and delivery 19.760 cu. yds. loam . . . . . .  
iurtacing . . . . . . . . . . . . . . . . . .  
Itesealing . . . . . . . . . . . . . . . . . .  
inpply and delivery of 6.jOo CII .  yds. gravel 
Supply and delivery of 1,000 cu. yds. c11 gravel bel 

inpply and delivery of 0 , 5 0 0  cu.  yds. gravel _ . _  
iurfacing bctwcen 5.37ni. and 8.1 IIII.  . . . . . .  
llitiimen surfacing .f I .  j z z  s q  yds. . . . . . . . . .  

... 
Karuah Ferry an11 65 chns. westerly. 

I’ty. I.td 

l’ty. Lt<I. 

_ .  . Hardie a id  Co. ... 
... B.H.1’. By-I’rnducts 

... ... 

... I<. S .  Soames . . . . . .  
.ween W. B RI. Kennedy . ._  

... 

... 

_ . .  J .  B A. L i g h e z x h  

I’ty. I.td 
I<esealing . . . . . . . . . . . . . . . . . . . . .  ... 
Ikscaling ... . . . . . . . . . . . . . . . . . . . . .  
iunr)lv of rea(lv-mixct1 concrete . . . . . . . . . . . .  lteadv Mixed (‘rincretr 

L . .  I iurfacing . . . . . . . . . . . . . . . . . . . . .  1 3 , l ~ . I ’ .  I3y-l’nxlucts 
(N.%.\V.) I’ty. 1.td. 

I’ty. Lt<I. 
Ihtumen flush seal and re-seal . . . . . . . . .  .. .I  ,, 

ilrouldering and slreetiug with loam 17.75m. t o  3 o . p .  ... Vinccnt hlnrphy ... 
iupply, delivery and spreading 4.000 cu. yds. gravel J .  Gam . . . . . . . . .  

hetwccn oni .  and 12.5ni. a t  Jemalong Shire boundary. 
iopply, deli\,ery and spreailing of 5,120 cu.  yds. gravel A. J .  Gam . . . . . .  

between 2IOm. and 232m. 
Surfacing r X ~ . 4 m .  111 18X.Xm. Supply of 1,340 cu. yds. I<. 11. Johnstone . . . .  

~~ ~~ ~ ~ 

nggrepate. 



MAIN R O A D S  STANDARDS.  
N O T E :  Numbersprepxed by '6 A" are drawings, the remainder are specipcations unless otherwise noted. 

Form NO. 
EARTHWORKS A N D  FORMATION.  

70' Formation. (Revised, July, 1946. 
A 1532. Standard Typical Crowsecl ions 
A 1149. Flat  Country Cross-section, Type A. (Revised, 1 9 3 0 )  
A 1150' Flat  Country Cross-section, Type B. 
A 1151' Flat  Country Cross.rection, Type DI. (Revised, 1936.1 
A 1152. Flat  Country Crors-section Type DI. (Revised, 1930.1 
A 1 1 7 6  Flat Colintry Cross-section, Type EI.  (Revised, 1937. )  
n l l i l  Typical Cross-section One-way Feeder Road. (1936.) 
A I I U Z  Typieai Cross-section Two-way Feeder Road. (1931.) 
A r r i  Rubble Retaining. Wall. (r94r . l  

(Revised, ,936.) 

P A V E M E N T S .  
(Ravirpd, January, 1939.) 71. Gravel Pavemcnt. 

228. Rwonstruction with Gravel of Existing Pavements. 

254 Supply and Delivery of Gravel. (Revised, August, 1030.1 

(Revised, January, 
1939.) 

72' Broken Stone Base Course. (Reprinted with ammdments ,  August, 

68. Reconstruction with Broken Stone of Existing Pavement to form a Base 
1947.1 

Course. (Revised, October, 1933.) 
z q h  Tm. (Revised, \larch, 1939.) 
337 Bitomm. (Revised, February. r939.) 
305 Bitumen Emulsion. (Revised, September, 1942.) 
3 S 1  Supply and Delivery of Aggrepate. (Revised, July, ,941.) 

301. Supply and Application of Tar andlor Bitumen. (Revised, .August, 

r.2. Srir1aein.q with Tar. 
145' Smfilciiig a i l h  I3itomen. 

93. Re-surfacing with Tar. 
94. Re-surfacing with Bitumen. 

65' Waterbound Maradam Surface Course. ( J u l y ,  1939.) 

1946.1 
(Revised, May, 1940, )  

(Reprinted a i l h  amandmmts, Aosost, 1947.) 
(Revised, May, 1940.) 

(Revised, Octobei, 1947.) 
2 3 0 .  Tor IW n i l ~ ~ r n e n  Penetration blacadam, Surface COIITSP. 2 inrhes thick. 

66. Tar  or Bitlimeti P r n e t r a t m  Maradam, Surface Course, 3 inches thick. 

1 2 5 .  Cement Concrete Pavement (April. 1939) and Plan and Crosr-section 

(66 Rituminous Flush Seals and Reseals-Fluxing 01 Rinderr. (March, 

(Rerisrd. Drcember, 1936.) 

(Revispd. Srptembrr, ,036.) 

A 1 1 4 7  (March. 1934.  

'947.)  
GENERAL. 

342' Cover Sheet for Specifications, Council Contract. (Revised. April, 1030.) 
qs'Genea1 Conditions of Contract. Council Contract. (Revised, August, 

64. Sehediile of Quantities. 
39' Bulk Sum Tcndcr Form, Council Contract. (Rmisrd, Awns t .  1946.1 
38. Bulk Sum Contract Form, Coiiiiril Contract. 

121. Provision for Traffic (Revised, June. ,947) with general arrangcrncnt, 
A 13r3' and details A 132)' of temporary signs. (Rcvircd, January, 
1947.) 

1948.) 

A r342' Warning S~gns,  Details of Construction. 
A 1346 Iron Trestles for Road Barriprs. 
A ,341 Timber Trestle and Barrier. 
A 1824 Ught  Rroom Drag. (1941. 
A 1914 Pipe Frame Drag. 
A 1 7 8  Mould for Concrete Test Cylinder. 

2 ii!:Ii}Tree Guards, Types A,  B, C, D, E, F, and G. 

A 478. Sprcimen Drawings, Rural Road Design, with drawings A47R** and 

A 47Rc*Sprrirn~n Dmwinp.  Flat Country Road Design. 
A 1113. Rural Road Plan and 1,ongitudinal Section Form (tracing clolh). 
A 1r14. Rural Road Cross-section Form (tracing cloth). 
A r r i s *  Urban Knad Plan Forms (tracing cloth). 

197' Ilire of Council's Planl. (Revised, April, 1937.) 

A 4788. .  

193 Duties of Sx~pm~l tmding  Officer (instructions). (Revised, July, less.) 
314 Standard Regulations for Running of Ferrics. iKeviwd. Janoarv, 1947.1 

355* Instructions far Design of Two-lane Rural Highways l1937!. 
A 1645 Sladis R e d u c t ~ n  Ihagram. (1930.) 

.. . .  
A 1614 Widening of Shoulders on Crests. 

360' Instructions for Desi:" of Urban Roads (1039)  
288 Instructions for Desisn of Iutcrscclions (Revised, Januaw, 1948.) 
4 0 1  Instmclions for Design of Rural Intersections (acvleralioii and decelera- 

tion lanes). (1941.) 

Form No. 
KERBS, G U T T E R S ,  A N D  GULLY P I T S .  

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

145 Golly Pit (Revised May 1939) and  Drawings ( 0 )  with grating (A 1041); 
(b) Kerb inlet only (A ' roh j ) ;  (c) with grating and extended kerb inlet 
(h 1352); (A) extended kerb inlet (A 13531. 

A 100 Gully Crating. (1g3p.) 
A 14r8  Conriete Convarter. ('936 ) 

(A134A.) 

FENCING.  
142 
141' Post and Wire Fenciur (Revised December 1947) and Drawings ( U )  

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

1 4 4  
246 Location I f  Proterlioii Fericiiifi (instruction). (Revised, Dray, 1940.) 

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

Plain (.A 4 0 4 ) ;  ( h )  i hhh i t -p rod  (A 498); {c) rlood gate (A 316). 

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

A 1301 Motor Traffic By-pars 9 feet wide. (1936.) 
A 1 8 7 1  310tor Traffic By-pass 20 feet wide. (1941. )  

BRIDGES A N D  CULVERTS.  
A 4 Standard Rridse Loading (general iiistnlction). (1948.) 
A q i  Standard Bridge Loading (instruction for dead-end Developmental 

Roads.) (Revised, 1938.) 
X U *  Data for Bridge Design. 
84' Data accompanying Bridge or Culvert Design% 

(Revised. A u w - t ,  1944.) 

A 26 \Vaterway Dmgram (Revised, 1943 1 
371 Waterway Calculations. (1939.) 

A 4 1 1  Boring Gcar .  z Inches. ( t ~ . . )  

A 44 Boring Gear, 3b inches. (1926.) 
A 1847 Rod Sounding hpparatur .  (194S.l 

A 2995 Rod Sonndmg Apparatus, with tripod (1947).  
a)*  Pipe Culverts and Headwalls (Revised, December, 1939) and drawing., 

Single Rows of Pipes. 1 5  in. to Z I  in. d m  ( A  '43.1, 2-3 ft. dia. (A r3p.). 
3 ft.  6 in. dia. ( A  172.).  4 ft.  din. IA 773'1, 4 ft .  6 In. dia. (a 1741, 5 f t .  
dia. (A ~ 7 5 ) .  6 ft. dia. ( 4  r 7 7 ) ;  Dolrblr ROWS of Pipes, 1 5  LI1. to  21 111. 
dia. ( A  211%) 2-3 ft. d m  ( A  203*),  3 ft. 6 in. dia. (A 215).  4 f t .  dia. 
1.4 208) .  4 ft. 6 ~ n .  din. (A 207), 5 ft. dia. ( A  2 0 6 ) ,  6 ft. dia. (A 2 1 3 ) ;  
Treble K n ~ s  of Pipes, 1 5  in. to  21 i n .  dia. ( A  *IO), 2-3 ft. dia. (A 216) ,  
and Straight Headwalls for Pipe Culverts, 15-21 in. dia. (A Ir53.) .  

A I *  Joint for Concrete Pipes. (Revised, -4OKUSt. 1933.) 
A r 4 p  Inlet Sump Pipe Cuiwrls for 3 f t .  dia. or less. (Revised, December, 1947.) 

1380 Pre-Cast Concrete Box Cnlvert (Revised, Fcbruary, 1 9 0 )  and drawings. 
9 in hiqh ( A  485'). 1 2  in (A 4 W ) ,  I ft. 6 in. (A 447*), z f t .  (A 448.1. 
z ft. 6 in. (A 449). 

A 31, Concrete Arch Culvert, 5 ft. high. (1931.) 
A 3 1 4  Concrete Arch Culverl. 10 ft. high. 11931.) 

006. Rcmforcerl Concrete Culvert (Revised, February, 1948) and instruction 
s h e d s  ( A  305. A 359, A 306, A 304). 

A 1R31 Cart-in-Place Concrete Pipe Culverts. 11942.) 
.4 309. Concrete Cnlvert Posts. (Revised, June, 1937.) 

300 Pile Drivers, specification lur z s  f t . .  arid drawings for 5 0  ft. ( 4  209). 40 t. 

A 1886 Arrangement of Boliing Planks for various widths of deck. 

A 45 Timber Bnt(gr, Slaniiord Dctailr. (Reviced. October, '917.)  
A 1901 Timber Beam Skew Bridge Details. ( 1 n 4 1 . l  

( A  253). and 25 ft. portable ( A  1 ~ 4 8 1 .  

(Revised, September, 1948.) 

.~ 
164 Timber Beam Rndpr (Reviied. April. 1947) and instruction sheets, 

1611. 1,471). 18  f t .  ( 9  Mi), io f t .  (A 70) and 2 1  f t .  (.4 1 7 6 ~ ) .  (Amended 
hrigust, z w h . )  

A ,226 and A 1165 

A r ~ i i ,  A 1166. arid A 1223 

Low Levcl Timbcr Bridges, i n ~ t r u ~ t i o n  sheets Lor 16 fect, and 

Single Span Timber Culverts, instruction sheets far 

139' Timber Culvert and drawings. I ft.  6 I". bigb (A 427) .  z ft (A (28). 3 ft. 
(A 429) ,  4 it .  ( A  4301. 5 it. t o n  ft. IWI,, ( A  431). ( I P Z R . )  

3 2 6  Extermination of Termites in Timber Bridges. (Revised, October, 1 9 4 0 ) .  

350 RPinforred Concrete Bridge. (Revised, January. 1946.) 
495 Design of Forms and Falsework .for Concrete Bridge Construction 

18ft. between kerbs. (1932.) 

16 ft., 18 f t .  and 20 ft. between kerbs. (1931.) 

A 222* Pipe Handrailing Details. (Revised, July, 1947.) 

(September. 1947. )  
.~ 

Standards marked 
Others may be purchased from the Head Ufhce 01 the Department of Main Roads, 309 Castlereagh Skee t ,  5sdn-y single copier belng free to Counmlr 

may be purchased from the Government Printer, Sydney. 



State Highway System 
of the 

State of New South Wales 

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

Length of public roads within New South Wales, 126.058 miles. 

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
h - d  i 

5 0  0 10 100 150 2 0 0  

1 ACT, AS AT 1st JULY, 1948. 
........................ 

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

Cumberland only) . .  
Developmental Roads ..................... 

25.723 

2.309 
UNCLASSIFIED ROADS, in Western part of Stare, coming 

within the provisions of the Main Roads Act ............ 
TOTAL ... 28,032 -__ - 
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