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Before A Road Is Built. 
e 

Certain Iireliniinary acticiiis are always necessary 
Ijefore any ciiginccritig work is undertaken. Unless 
tlicse lireliniinarici are piit in liaiitl well in atlvancc of 
the time wlieii iuiitls arc t o  liecome avail:hle to carry 
out the \vork. thcn tlel:iy i n  cciintiiencin;: iipcrations is 
inevitalile. 

This is iiot always realised I)? public Iiotlies antl 
citizen gi-ouI)s, wlio are sonietinres at  ;I I ~ J S S  to  rintler- 
stand ivliy worlts :LI-C not Iirnnilitly started after 
aut1iorii;ititm. This is Imrticularly thc caw at present 
wlirn there is such :I Itig in  road iiiiprovement to 1)e 
overcome a:, a result ot the suslicnsion o f  such \vorli 
during war Fears. The esplan:~tion is usually fonnrl  
to lie i i i  the fact that tlinsc preliminary actions which 
can I ) ?  carrictl out in  xlvance. liave lint hcen completed. 

I t  is tlie Iiutpose o f  this article to describe tlie lire- 
liminary actions called for pi-ior to the undertaking 
of roatl constriiction or I-eccinstruction. in  particular 
t1io.w actions which Icntl themselves to execution well 
i n  advance c i f  construction. 

Iioatl worlis. in  coiiiiiioii with all cngineeritiq works. 
require preliminarv in\;esti.:atitin. stntly antl design i f  
the lxst construction results are to he sccured. In  
atlditioii. consitlerati(in Iias to Iir given to the interests 
of private persons antl of ~iulilic Ilotlics who may be 
afiectetl ljy tlie proposed wnrli, and this also iiivolws 
investigation. usuallv i(dlo\vcd by corresliontlence. 
discussion and negotiation. 

It is trur that intlivitlu:il h rge  road construction 
works. especially in the country. can be put in hand 
quiclilv 1)y day-lalitinr l>y x large constructional 
organisation. i n  times of emergency or other special 
need. ‘fhis result is acliirved by a concentration of 
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effort in  dealing with essential preliminaries, and in 
the estalilishiiicn~ o f  a snitalilc field organisatioii backetl 
by the necessary supply services. The nuniber o t  
iiitlivitlual jolls is usually few i n  nuniber in such cir- 
cumstances. ant1 this facilitates action. 111 addition, the 
rarrj-ing nut  cif roatl w o r k  Iiy clay-labour makes it 
possible to 1nit operatiuns in Iiaiirl prior to the c o n -  
pletion of all tlrtailetl survey and design. altliongh this 
course is licit to be recoiiinieti(letl where it can be 
avoitled. 

In norrnal times. concentration of effort (111 I)articular 
jobs is not Iiracticahlc. as there are always a great 
iium1)er of jol)s of varying size at various stages of 
atlvanceinent. ant1 each must receive intlivitlual ctiii- 
sitlcration in the light of local circumstaiiccs. I‘m 
example, the location. gradinfi and alignment of a road 
should lie such that the roatl will meet the trallic iiee(ls 
of the locality for many years to come. or that it can 
be readily aniplilietl later witl iout lnnjor alteration to 
existing work. Further. thc work  must lie so  planticcl 
antl ilcsigncd as to  obtain the greatest value from the 
funds to he expentled. 

The investigatioii of these features entails much 
t1et;iiled work 1)otli in the oftice and in thc tield. In 
fact, the time required in advancing the plans and 
other preliinitiary actions to the point where work can 
start usually extends over a greater period tlian that 
involved i n  the actrial construction. 

Before tlie plans can be accepted as satisfactory. 
aqiects to  lie investigated in detail include future 
volume and class of traffic, design speed. severance 
of private property. widenint: of roatl reserve. economy 
of construction. nature of ground antl subgratles, 
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availability and suitability of paving materials, and tlie 
type of excavation. 

111 rural road location work. great economy of time 
and money has resulted iroiii tlie use of aerial surveys 
to &titre the liiiiits within \rliich the iiiost econoiiiical 
line for a tleviatioii Or new road will lie found. This 
nietl~otl h:rs bten \videly used by the Iklrartment of 
Main lioatls in new construction projects in rough 
country. a ~ ~ t l  ;iIso in the Westcrn Divisioii of New 
South \\~ales. I<veu so. the trial locations iiiust be gone 
O V C r  ill detail on tlie gromd, exaiiiining such featurcs 
as the nattire o i  the escavation which will be met, i.e., 
liar11 or soft rock or earth. and any severance or tlis- 
tur1)ance of propertic's. F'urther examinatiun of the 
(rial lines on tlie photographs is then made in the 
ofice, antl a coiiiparison made of tlie cost ant1 general 
suitaliility of available altcrnatives. l'he latitl-owners 
affected arc' consultetl. ant1 any objections considered. 

1 1 1  r i d  areas the type of pavement to be laid 
ilepentls for the most liart on the local materials avail- 
nlilc. such as stone. gravel or sand-clay. Tlie thickness 
of 1)avetiicnt tlclicntls on the bearing capacity of the 
subgr:itle ~naterial as well as on the pavement material. 
Saiiiples iiiust Iic taken of all types of the subgrade 
soils on which the new pavement will be placed. and 
these. as well as availalrle pavement materials. tested 
Iiy tlie metlicitis described i n  "Main Koatls," March, 
1c)JX. 

I lie prcliniinary actions ncccssary in the case of 
road coiistroction i n  cities. :ire more niinieroi~s than 
those invol~~etl in country works, Further. the extent 
of tlie Iireliminary actions necessary i n  city work will 
u s id ly  depend on the extent to which the worlc \vi11 
interfere tvith huiltlings or with pulilic utilitv services, 
:mtl \vlictlicr road witlening or iiew location i 

Future traflic requireinetits in both Sydncy and 
Neivcastle are now well esta1)lishrtl. as ii result rif 

~)latiiiinp wnrk carried out during recent years. Future 
road locations have hecn shown on maps. antl futurc 
traffic volumrs have been estiniatctl. so that reqiiiretl 
road widths may lie readily deteriiiitietl. \.\'here esist- 
inr: streets niiist lie follo\\~ed, locaticrn, grading and 
alignment must lie largely accepted as it exists. riever- 
theless. tiiinor itiil)rnve~neiits are frequently reqiiircrl 
antl the tlifticultv of effccting these i n  I)t~ilt-iip areas 
is nfteii iiiticli greatcr thaii would appear froni their 
size. due to the various ititcl-csts concertled. :\lJart 
froni iiiinnr iiiiprovements. tlcsign for reconstruction 
of esistinq streets is more one of ro-ortlination and 
cnmprninise than it is ii i  rural construction. Altcratinii 
of levels at the krrh antl property h o t d a r i e s  i s  re- 
tluced to a miiiiiiiu~ii consistent with the requisite 
crossfall of tlie new pavement. Imt where alteration 
of levels cannot he avoided the new levels are atlver- 
tised uiider section 264 (2) of the Local Governlnent 
Act. Tlie Act allows one iiiontli for property owners 
to lodge their olijectinns. If ohjectiotls are receivecl, 
the plans are recotisitlcretl. with a vicw to atljustnient 
to overcome the olijections. If adjustment is not 
practieahle the levels are fixed in terms of the .Act, 
leaving the oliiectors the right to claim compensation 
for  pronhle  "damages." 

Drainage i s  of paramnimt impnrtrlnce in all roatl 
work. Tn urban work it is of spccial legal as well as 

,. 

technical significance. It is generally necessary to 
aiiipliiy the existing underground drainage system to 
clear me water rapidly from the surtace ant1 tlie 
gutters. Most of the water usually arises iron1 land 
tiutsitle the Imundaries of tlie road. and thc. Main Roads 
i\ct provides that the cost of amplitication ( i f  a drainage 
system on a maiii road i n  the County of Cuiiiberlantl 
is to be sliaretl I)etween tlie Cnuncil antl the Depart- 
ment in the Iiroportioiis of tlie anioiint of water which 
arises from outside the road 1)ounilaries ;ind that which 
arises f rom \\-i t l i~n the buuntlaries. l k fo re  the work 
is started, therefore, drainage l irqosals I I I L I S ~  be SUI)-  
iiiitted to the C:uuncil for its consideration. 

The established practice of p~11Aic utility autliorities 
using roads as a route ior their mains antl caliles has 
created special problems in road construction and main- 
tenance. Their solution to a large degree depentls on 
tlie co-operation of all cnncerncd. l.'or inany years 
past it lias Iieen the practice, in order tn reduce to a 
miiiimuni tlie subsequent opening o i  rcwl Iuvenients 
ior rcpait-s, to locate all new service mains in  tlie foot- 
paths. For this purpose tlctiiiite witltlis nntler the 
footpath have been allotted to each autliority. \Vlien 
plans for an url)an road reconstruction ;ire prepared, 
copies are ioru-artletl to tlie utility autliorities con- 
cerned, aiitl the opportunity is taken tci move any ser- 
vice mains in  the roadway to tlie footliatlis. \\'here 
widening of tlie road rcserve or :ilignment is to I)e 
carried out concurrently with rnad recolistrciction. a11 
private property affected must be acquired before the 
mains are put into their nevi Imsitiori. This involves 
the preparation of plans for the removal cif  fences 
antl walls. antl fo r  the re-estal,lisliiiient of ;iccess on 
the new alignment. Following ngreenient being reached 
with tlie owners, this portion of tlie work must be coni- 
pleted to permit thc formation of the new footpath. 
Only then can the niovement of the pii1)Iic utility 
services take place. 

The preliipinary difficulties encountered in  arranging 
for  the conimencenient of rtiatl \v~i rks  have been 
aggravated during recent years in  tlie mctropo1it:in 
area of Sydney where the atljustnietit of Iiuiltlings and 
of utilities is involved. The shortage of hiiildiiig 
materials atid of iron atid steel pipes has 1)eeti the 
princilial factor in  these delays. .As a consequence, 
where the alteration or the tleniolitioii d buildings is 

culties are such that it has generally 
hecn found necessary to dcfer the \vorli until such tniie 
:is tlie position iniproves. 

Tlie only way to reduce delays i i i  comniencing 
works after authorisation, is to make all possi1)Ic lire- 
parations well i n  arlvance of funds br 
This involves tlie carrying out of all ne 
tions ant1 surveys. prqiaration of plans. acqiiisition 
of land. testing. of soils antl gravels. ctc. It means the 
planning of a construction programnie over a period 
of years. This practice was widely ftrllnwctl i l l  lire- 
mar years, Iiut as n result of s1iort:ige of technical 
staff lras not always heen possible sincc thc war, \,ut 
it is only hy coiistruction iilanning and the iiialiing 0 . f  

preparationq \re11 ahead. that delays i n  startiiig works 
after authorisation can be niiiiiiiiisetl. 
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Narrow Width Seal Coat. 
USE ON MITCHELL HIGHWAY 

During the last ten years, bituniinous surfacing has 
been extended west of Narromine towards Nyngan, on 
the Mitchell Higliway. In  order to secure the benefit 
of bituminous surfacing over as long a length as pos- 
sible, the width of thc seal coat was fixed a t  IO feet 
6 inches. although the gravel pavement is 18 feet wide 
and formation width 26 feet bctween Narromine and 
Trangie and 16 feet and 24 feet respectively between 
Trangie and Nyngan. 

When the work was first undertaken, traffic was 
generally less than 100 vehicles per day. At present 
daily traftic on the section between Narromine and 
Trangie is about 140 vehicles per day, and between 
Trangie and Nyngan about seventy vehicles pcr day. 

The total length from Narromine to Nyngan is 
7s miles. The road throughout is over flat country, 
and has a high standard of alignment, except in the 
vicinity of two level-crossings near Trangie. Average 
annual rainfall in the area is between T j and 20 inches. 

In  flat country on roads of good alignment, travclling 
speeds tend to be high and where, as in this case, there 
is little tree shelter, losses of gravel are  high. The 
relatively low rainfall and the high summer tempera- 
tures contribute to this. 

The  diagram on page 4 slio~vs the years when sealing 
or resealing has been carried out over the various 
sections, and the 1)intlers used. and thc rates of appli- 
cation per square yard. It will be noted that the 
bituminous surface remains to be completed on the last 
14 miles to Nyngan. This is planned for the forth- 
coining summer. 

Before the road was sealed, it was difficult to avoid 
the frequent occurrence of a corrugated surface, result- 
ing in discomfort and added wear and tear on vehicles. 
At the same time, dust not only made travelling con- 
ditions unpleasant, but made overtaking and passing of 
vehicles hazardous due to the reduced visihility brought 
about by dust. 

The application of the narrow seal coat has eliminated 
these features, and has given most of the advantages of 
a full-width sealed road at a much reduced initial cost. 
The seal coat is centrally located on the gravel pave- 
ment. and there has been no evidence that any special 
danger arises due to the narrow width. Passing or 
overtaking tnovenicnts ucciir without difficulty, each 
vehicle running half on the bitumen and half on the 
gravel flank. Maintenance of junction of bitumen 
and gravel has not proved difficult or costly, and there 
is a noticeable lack of breaks along the edge of the 
seal coat. 

Losses of gravel were high. 

On account of the fact that the bituminous surface 
has been extended gradually over the length froni Locality Map. 
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Diagram showing Bituminous Surfacins Work carried out between Narromine and Nyngan. 

Narroiiiine towards Xyngan. there are availalile com- 
parative maii~trnatice costs of sealctl atid uiisealctl sec- 
tions este~itling over a period of years. 

1;or the period 193') to 19-1s it is found that the 
averaxe tutal cost of maintenance ( inclutling renewal) 
per aniiiiiii for the gravel lengths has I m n  75 Iwr cent. 
higher than the cost fur tlie bitutnen lctigtlis (iiicluding 
reseals) .  It should be noted. Iiowever. that gi-awl is 
scarce i n  the tlixtrict. aiid tlius costly. 

Vehiclas pas,sing on a section of road with narrow width 
seal coat. 

vllLES 

Comparison of maintenancc costs of thc half widtli 
seal west of Narromine with the full witlth seal east of 
Narromiile. cxtentliiig hack to l h i l h ~ i ,  indicates that. 
under the conditions prevailiiig on this road  a narrow- 
width sealed road is siil)staiitially lower i n  iiiainteiiancc 
ciist than a full  witltli sealed road carryiiig up  t o  aliout 
IOO vehicles per (lay. I t  appears that maintenance costs 
of the two types under the conditions descril)ctl will lie 
equal at al)out I 50 vehicles per day. or ~ierhaps slightl!. 
nioi-e. This will not necessarily apply ii i  other districts 
where different coiitlitioris prevail in regard to clitnxte. 
nature and speed n f  traffic. availaldity o f  xravel. The  
exact economic maintenance limit in each case can only 
be determined by trial. 

There appears to be good grunnd for ciiiicl~idiiig that 
on roads in iiilantl areas carrying traffic in  excess of 
fifty vehicles per day. the economics ( i f  undertaking 
bituminous snrfaciiig should he fully cnnsiilcretl in  the 
light of local conditions. Further. that in inland areas 
it narrow seal coat of I O  feet 0 inches wide or tlierc- 
abouts is generally economical i n  niaintetiaiice cost :incl 
sufficicnt for  traffic (if the order of 1 ~ x 3  vehicles per 
clay. On account of reduced initial cost of n narrow 
width seal coat as conipxretl with a niininluin widtli 
two-lane seal coat of r 8  feet width. tlie length which 
can lie done with a fixed amount of funds will lie from 
60 per cent. to 70 per cent. greater. 
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Narrow width sealed 
pavement between 
Nevertire and Nyngan 

(S.H. 7 ) .  

PAYMENTS FROM THE ROADS FUNDS FOR PERIOD 1st JULY, 1948 to 30th JUNE, 1949. 

. I I i l t  Pnid 
f 

c0UAT.l OF Cr MIiFRI A U l l  \ r  \ I \  Ronlh FUVII- 
Construction uf Roads: and llridges . . .  . . . . . . . . . . . .  fiS.i,072 

Mairitenance o i  Roads and Rridqrs . . . . . . . . . . . . . . . . . . . . . . .  45,1,922 
Intercst. Iluchange and Rrpayineiit U[ . . . . . . . . . . . . . . . . . . . . . . .  32,742 
Othcr Expenditure . . . . . . . . . . . . . . . .  9j.242 

‘Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 1 , 2 3 1 . ~ 1 7  

.4cquisition of Lanrl and Buildings i 12,739 

COUNTRY MAIX Rohns 1;ii U I I -  

Cotisti-uction of Roads and T3ridgi.s . . . . . . . . . . . . . . . . . . . . . . .  
Acquisition of Land n 
3laintennnce of Roadh . . . . . . . . . . . . . . . . . . .  
Intert,>t, Exchange ;ind 
Furcliase ancl 12rrvair 
Other Exprniliture . . . . . . . . . . .  . . . . . . . . . . . . .  

Totxl . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  f.;.b?g.82.3 

1)t:vELoPAlFST.\L RUAIIS FUiVI- 

Construction of Roads and Rridjzrs . . . . . . . . . . . . . . . . . . .  7s.& 
Otlicr Expenditurc . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  _..(noj 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f7 i .863  

SUhIM.4RY. .41,1. F1.Xns- 
Construction of Roads and Rrirlgcs . . . . . . . . . . . . . . . . . .  
hcoiiisition of Land and Bni . . . . . . . . . .  
hfainten;inre of Roads and 13 
Intereht. I.kchange :ind ROW 
Purcliase and Repair of I’lal 
Othcr Expenditure . . . . . . . .  

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

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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The Great Western Highway. 
A ROMANCE OF EARLY ROAD-BUILDING 

e 

The Great \Vestern Highway from Sydney across 
the Blue Mountains to Bathurst is Australia’s most 
historic road. Across it flowcd a stream of settlers 
to the vast areas of slopes and plains in  the western 
inland. Soldiers, convicts. and gold diggers have: 
trudged and driven along it across the harsh and rocky 
ridges of the mountain barrier. In the early days of 
the Colony of New South Wales it was probably the 
construction of tlic road over tlie Blue Mountains that 
saved the sniall settlement around Port Jackson from 
abandonment. 

The Grcat \\’&ern Highway, changed in form, but 
largely along tlir original route, still serves as the 
principal iiieal~s of road access hetween Sydney and 
western New South \\.’ales. Now. howevcr. there are 
frequent towns along its lengtli-ever-popular health 
and holiday resorts on the ranges. agricultural settle- 
nients where coiitlitions are  favourable. and coal min- 
ing and manufacturing. The Great \Vestern Highway 
terminates at Bathurst. 130 niiles iron1 Sydney. Be- 
yond Bathurst a network of highways atid roads leads 
on to the wcstern limits of the State. 

The Passage of the Blue Mountains. 

The first srttlers in New South \Vales found the 
narrow strip of country hetween the coast at Sydney 

and the Blue Mountains disappointing. both lor agri- 
culture and grazing. The pour quality of the land 
for grazing was ernpliasised during a severe drought 
in ISIZ which caused such big losses of stock as seri- 
ously to dcplcte the food supply, and threaten the lives 
of the settlers. I t  became apparent that, i f  good agri- 
cultural and grazing country were not found, the 
future of the colnny was imperilled. It was the urge 
to extend and consolidate the resources of the colony, 
as well as the spirit of adventure, that prompted the 
first attcnipts to find the routc for a road across the 
Blue Mountains. 

Governor I’liillip saw the Blue Mountains for the 
first time in 1788 from a point near I’ennaiit Hills 
tluriiig an exploration on the northern side of Sydney 
€Iarboiir. He gave the iianie u i  “Carinarthen Hills” 
to that part which is tlie present (lay I<urrajong. and 
“Laiidsdown Hills” to that part between Lapstone and 
Pyramid €!ill (Razorhack). The nanie “lllue Moun- 
tains” was adopted soon aftcr? bccause of the hluish 
haze eiivelopiiig thein. Governor Phillip had 110 reason 
to Iielieve that the Blue Mountaitis were :unything more 
than a raiigc of hills that could 1)-  explored when 
time permitted. As Captain Tench put it. “Should 
nothing intervene to prevent it, the Governor intentls 
shortly to explore their summits.” The next 25 years 
were to show how rlifficult it \vould I)e to forw a passage 
to the grassy ~ilains beyond thr I3luc I\loutitains. 

U N T A I N S  

KATOOMBA 

I I I 
Fig. 1. 
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A track west from Sydney was formed as far as 
Iiosehill (Parrarnattaj in I 788, when Phillip estnb- 
lished a farm there. In  June. 17x9. Captain Tench 
pushed farther west and discovered the Nepean River 
which flows from south tu north at the foot of the 
eastern ascent to the Rlue Mountains. \\’hen he gave 
the name of “Nepean,” he was not aware that it was 
tlie upper part of the stream already named “Hawkes- 
bury.” 

From 1793 on\vrartls. several attempts were made 
to find a routc across the Blue Mountains. In that 
year IVilliam l’aterson set out from Richmond and 
&eret1 a canyon-like valley of the Grose River. a 
trilmtary of the Nepean, but the tangle of valleys and 
precipitous slopes forced him to turn hack. Quarter- 
master Hacking of the “Sirius” madc another attempt 
in  1794. hut there is nu detailed record of’his route. 
Two years later George Bass, who had acconipaniec\ 
I-Tacking. tried to find a track via Mount Tomah and 
Mount King George. but again thc roughness o i  the 
country provecl too great. and the expedition was 
forced to return. 

Govertior King was keen to find out what lay beyond 
the Blue Muuntains. atid the circumstances of T<teut- 
I3arrallier’s attempt i n  rSo2 are amusing, King ad- 
mitted that it was nothing niore than a ruse. He  was 
:~nsious that Barrallier should lead a party. but owing 
to a squahlile at thr. time and a rule forbidding military 
personnel from leaving tlicir posts to undertake works 
o f  esploration, the Governor could nut instruct Rarral- 
licr tu carry out hi.; purposes. He therefore had Barral- 
lier appointed to the Vice-Regal staff as an aide-de- 
camp “aiitl that the ubjcct of discovery shciuld not he 
totally relir~quishetl. I sent him on an  ctiibassy to the 
King of the Momtait1s.” Barrallier’s direction was 
via the presen-day district of Picton and the Nattai 
River. IIe gave up  after becoming lost in  the valley 
of the Kowinung River, ;in area still inaccessible except 
to those on foot or horseback. 

In  I S O ~  George Caylcy sct out from the junction of 
the (;rose and the Hawkesbury Rivers and reached 
Mt. King Gcorgc licfore he was forced to return. H e  
put in a tlismal report on the prospects of ever finding 
a route across tlie Iilue Rlouiitains. 

After years of tlisal’l)oiiitiiient (;overnor King wrote. 
“I\S far as respects the extension o f  agriculture beyond 
the first range o i  mountains. that i.; an idea that must 
I)c given np as  the rocks to the west o f  that range wear 
the most barrcn and forbitltling aspect. which men, 
animals, birds and vegetation has ever Ixen strangers 
to. a better proof o f  which may not I>c adduced than 
the reniarks of one o f  Cayley‘s party in retiii-ning. who 
exclaimed on secing two solitary crows that they had 
lost their way.” 

Gregory Rlaslantl who \vas interested in grazing aiid 
I)reetlitig cattlc and sheep, was wurried hy the poor 
pasture country in the coastal belt. He felt that there 
i f  it was to be confined tu such a narrow strip. H e  was 
one wlio had suffered Iieav? 1osst.s of stork during the 
was little hope fur the continued existence uf the colony 
dronght of 1812 and detrriiiitictl to find out if good 
pasture country lay beyond the I<lue Mountains. Re- 
ports of those who had attempted the crossing were 

Crrcorv Rlaxlitnd. 

discouraging. Cayley told him that the Blue AIountains 
“must inevitably remain an insuriiiounta1)le barrier to 
the extension of the settlemetit.” 

I~laxlantl had heen une o f  a party in i X r r  that had 
accompanied (;nvernor Maccluaric by boat LIP the \Var- 
ragamba River, ;t tributary of th? Nepcan. He  had 
also cxploretl the western side o f  the Cowpastures ( the  
district around Camden) in  an cndc:ivour to find grass 
for his cattle. H e  had noted the conrse of the \Yarra- 
ganiba and Grose Rivers and formed the opinion that 
the watershctl lwtween them might provide a ridge that 
w*ould lead into the heart of the Blue Moirntains and 
possibly serve as a track to whatever lay behind. H e  
found that Iic could ascend the ritlgc at Emu Plains, 
about mitl\vay between the Grose and the U‘arragamba 
Valleys. which was what he had hoped. 

.At this time Ciwertlor Macquarie was worried by 
severe Itmes of stock aiid a poor harvest. H e  was, like 
previous Governoi-s. ever anxious to find more land to 
provide food for tlie colony. He. therefore. encouraged 
Blaxland to put his “thcory of the ridges” to the test 
aiid to organiyc an expedition to thc west. Blaxland 
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considered thc niitlertaking too Iiig for one iiian and 
invited Mr. \\'illiani \\.etitworth and Lieut. Lawson 
tu join liiiii. They  agreed to iollow his plan to keep 
thr strcatne which appeared tu flow into the \\'arm- 
gaiiiba River (xi their left hand and those that appeared 
to tio\v into ilie Grose River 1111 their right hand. 

~ 

William Charles Wentworth.  

O I l  Tuestl:l\.. I 1 1 1 1  \ I ; ! > ,  191~;. " \ I 1 - .  (;t.c.,qll-!. 1;I:ls- 

lantl. RIr. \\'illi;iiii \\~eiittv<irtli a i id  I-iciit.  IAa\vsoi i .  with 
four hrrvaiits. five dogs. ancl friur horses 1ii;itletl with 
~~riivisitins, aiiiiiitiiiitioli a i d  cithcr newssitirs. took their 
(1ep:irturc 111 cnile;!vcinr t u  exphire tlir iiitericir of the 
coulltry ; I I l d  cftect a 11:i e w e r  the Blue ;\[outitailis 
lwt\ve~ii t l i c  \\;estc.rii cr  ( \\';irragniiilla) aii(1 the 
12ivcr (;riiw." 

I lie tlctails i l f  the joiiriiry ai-P rccortletl ill jonmils 
Iicl>t Iiy tlie C X J i ~ l i i N ' l ~ s .  Those tliat f ~ i I h i \ v r ~ l  i n  their 
path were aiii;lzc.tl tliat the Iiarty ~ v e r c  :iliIc t o  pene- 
trate siicli riiugli ;tiit1 i1iliiispit;ilik criuntry. ( )fteii the 
trcr griiwth wits w thick that progress coultl only bc 
made I I ~  going over tlic- saiiie gr(ii11itl tlirce times. The 
line o f  iiiarcli \vuultl lie esplorerl aut1 marked out one 
(lay. V i e  f i i i l ! i n . i i i ~  day  (lie line would I)r clearcd, tlie 
party rcturiiing t i l  cainli :It night. The nest clay would 
be iiccupictl i i i  ~ri(ivi~ig camp forwarcl tci tlie new site. 
They \vent up the sitle of tlir ri(lge near l'eiiritli. kept 
dong tlie top of the hills as due west as possilile, 
aviiitliiii: rvcry gully. ant1 reaclwrl hIt. York on tlw 
western rim of  the Iiluc AIoimtains and lie~aii  to tic-. 
sceiitl til tlie witle vallt I~elow on the q t l i  May. 1813. 
At  (lie I i i i t t i ~ n i  the!. ~ i r  ccetieil tliriiiigh ";\leatlo\v land 
clear c i f  tree.; ; t i id  coverrrl wit11 grass two m i l  three 
fect high. sufticieiit t o  support the stock of the colony 
for the next thirty years." Thry had iiot crossrd thc 

,. 
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A vicw of Mount  York i n  t h e  > ic :n i ty  of ldittlr Hart ley.  

main r;iii!y> l i i i t  tlicy 5:iw c . i i ! i i i ~ I i  f i - ! i i i i  111c ~ i q i  o f  l l t .  
Rlaxlaiirl.  the 1iciiiit from which thcy rimiiiieiiei~rl t h y  
return journey. to ciiiiviiice tlirm that the ~viirst Iiart i ) i  

the track had lieen tr;iversetl and that t h -  I'Juc lfoii i i-  

tains Iind Imvi conriiiri-crl a t  last. 
(;o\w-iior Llacquarie i v a b  sii iiiilii-essetl Iiy the reports 

of thc three exp1i)rcrs tliat Iic sent 5urvcyrii- ICvmis to 
survey the route antl rxtciiri [he espl~ir;tticiii furtlier 
\vest (Fig. 2. ) llvaiis crossed the Srpeali l<ivrr mi 

tlie 19th Novcmbcr. 1s1.3. antl 1-enclietl hloiiiit I % l : i s -  
land 011 tlie d d i .  i'ocir (lays larcr li t .  criissetl tlie 
Main IXviding I<anw and emii1ictl 011 the i'ish Rivrr. 
He followed the .Fish l i ivct-  to  its jiiiictimi \\it11 
Campbell's River. passing Ilii-tiiigh Sitlmouth \.:tlley 
and O'Conncll's Plains. close t o  tlir roiitc i l f  tlie 
present railway to tlie west. 'The stream fiiriiietl by 
the junction of the t w o  rivers he called lfacqiiarie 

William Law.ion. 
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Fig. 2. G. W. Evans’ Survey. 1813, of the Blue Mountains 
Road to which Cox constructed the First Road to 
Bathurst in 1814-15. (From G. W. Evans’ original map 
in possession of the Mitchell Library.) 

River. On  the 9th December lie camped on a site 
which sul)sequcntly became the city of Bathurst. 

The exuberance of Evans’ journal indicates the joy 
he felt 011 passing into this beautiful country. Typical 
extracts from his journal are:  December j. 1813, “I 
cannot speak too highly of the country. indeed I am 
at a loss what to say as  it exceeds my expectations 
and daily gets better.” Deceiii1)er 6, “This place is 
worth spealcitig of as  good antl beautiful-I am a t  a 
IOSS for words to describe the country,” Evans was 
quite sure that tlic couiitry could not Ix developed 
propcrly uiitil a road was built. “I beg to observe 
that it will be impossiible to drive cattle or attempt 
sending a cart until the road is inade. for the reasons 
that the stuinps and 1)rush and sharp granite rocks 
will run into thcir Icet and lame them.’’ 

Evans’ expedition proved that Rlaxlantl. Lawson and 
Wentworth had discovered it practical route over the 
Blue Mountains, and that the country to the west of 
the mountains could solve the pressing pruldern of the 
colony for good grazing and farming land sufficiently 
extensive to permit of its growth. 

* 19.106-2 

__ ‘1. 
George W. Evans. 

The First Road. 
Governor Macquarie decided that no time was to be 

lost in building a road across the mountains tu Bathurst, 
antl consulted William Cox, J .P., of Clarendon, near 
\Viudsor, a former Captain iu the New South Wales 
Corps, regarding the project. As a result, Cox voluti- 
teered to undertake the work. Governor Macquarie 
gave Cox full authority to build a carriage road from 
the ford at 13mu l’laiiis “across tlie Blue Mountaitis to 
the Macquarie River and a centrical part of Bathurst 
Plains.” Before Macquarie’s written instructions 
reached hiin, Cox had started tlie job. 

Macquaric instructed that the road was to follow 
Evans’ survey, where possible. Full permission was 
given to deviate from this line where it1 Cox’s opinion a 
better route was availalde. The road was to be inade “at 
least 1 2  feet wide so as  to permit tw-o carts or other 
wheel carriages to pass each other with case. The tim- 
ber in forest grouiitl to be cut down ant1 cleared away 
20 feet wide, grubbing u p  the sttulips and filling up the 
holes, so that a four-wheel carriage or cart may pass 
without difticulty or danger. In brush ground it is 
to be cut 20 feet wide atid gruhhcd up 12 feet wide. 
Any small bridges that may be found requisite to be 
made must hc 1 2  feet wide. I conceive this to be a 
sufficient width for the proposed road at present, but 
where it can with ease and convenience be done, I 
should prefcr the road to I,c rriade 16 feet wick.” 

Cox’s party consisted of thirty convicts, with a 
guard of eight. H e  selected “well inclined hardy men 
who had been some years in the colony and accustomed 
to field labour.” He  asscnihled the party on the banks 
of the Nepean River near Emu Plains on 17th July, 
1814, and on the r8th, “At daylight gave out the tools 
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for the workiiien to liantlle and put in order and issued 
half a week’s ration to the party.” They crossed the 
river. atid Cns cxaiii;tietl the grcluntl across Emu 
Plains and tisetl on the point for the ascent. So that 
Cox would nnt be pestered by idlers watchiiig the 
progress of the wnrk. Governor Macquarie issued an 
itistructinn t h t  no person was to cross the Nepean 
without a pass sigtietl by himself. 

The physical tlitiiculties to be overconie were cotisitler- 
able. The roiite ahead \\-elit through thick timber ant1 
scrub. Sandstone cliffs lay in the path. The road had 
to clitiili to a height of tiearly four tliousaiid feet, and 
the work Iiad to  lie (lune \\it11 tools which by iiiotlern 
stantl;irtls were little niorc than primitive. i\tltletl to 
tliesc (lilliccilties was thc fact that the work coni- 
mencetl in  the mitltlle of winter. The effects of 
expnsiire to the rigorous climate o f  thc lllue Moun- 
taiiis at Illis ie:~soti o f  the year soon reduced the 
strength of thc working gang:. 111 spite of this, nver 
otic liuiidrcrl miles of r-oacl wcre Imilt in the iiicretlilily 
short time o f  six iiiontlis. An idea of the rate at 
which the work was dotie may be gained from ail 
entry i l l  (.ox’s journal iiiitlcr date 4th ( ktober :- 
“Finished the road this evening to the p t h  mile.” 
Seventy-eight days after the cnniiiienceiiieiit thirty 
miles of road had lieen Iiuilt. throuyli rugged country 
and under most utifavouralile contlitiotis. There was. 
for inst;itice. the steep ridge near T.iI&li. ( ) f  this 
(’os rccortls. “\\’e emit. to :I high nioutitain which will 
cost much lalrmir to m;ilic a rnarl over,” and later 
“li:itl tu rciiiove :ill iiiiniense quantity of rock.” 

=\t the Iieginiiing of Noveml)er the liuiltlcrs reache:l 
the western crest o f  the niountailis :It Mount ’fork 
and were faced with their biggest prolllelii, tliat of 
gcttiiig O K  the niuuiitains to the ‘’[(irest ground” be- 
low. Tlie first repoi-ts Iirought lly the iiieii in a t lva~~ce  
were that the cliffs were SCI steep tliat it \rr~ulrl 1 ) ~  
iiiip,ossil)lc to build ;i road t lo \ \n .  \Ylien Cox himself 
welit forward to inspect the tlescent o n  iYovel1il)er 3rd. 
lic was alqialle<l at tlir sheer drop of  the cliffs xntl 
”fouiid i t  much worhe tlian 1 cxl~cctcd.” I I C  examined 
the possiliilities o f  putting a road t lonn  the mountain 
:ind wrote, “1 have tliercfore niatle tip my mil id  to 
make such a road as ii cart c;in cot~le down empty or 
with a very light lo;itl without a 1~(1ssil~ility of its 
Iring alrle t o  rrtiirn with any sort of ;i lo;itl whatever. 
and such a road will also iiiiswer to drive stock t lowli  
to tlie forest grounds. I t  is a very great tlrawl,ack 
to the iie\v country. ab i i o  Iwoduce can Ire I)rouglit 
from thence to headquarters except fat Iiullocks or 
sheep. The slreep will also Ix aldc to Iring their 
fleeces tip and be shorii on the nic)untains.” Cox 
faced his trcmcndous task with c1i;ir;icteristic resolve 
and ortleretl his nien to “put  t i p  tlie forge for the 
I)lacksmith to  repair all tools for the l3ercule;iii mouw 
tain. The  road 
in parts had a grade of I i l l  4. ( Fig. 3, line “A”.) 

From the foot of l f i r u n t  York it was coiiipai-atirely 
c.;iiy. I le coiitiiiurtl his road through the present-clay 
1 lartley \-ale and Glenroy. From hiount Blaxland 
it went south-west to the lieadwaters o f  Jock’s a ~ r d  
hntoiiio’s Crecks. crossed the Fish River near 

Issuetl to all hands a gill of sliirits.” 

Fig. 3. Routes from Mount Victoria to Hartley, 1830. 
Cox’s road followed the ridge to Mount York where it 
descended to Collit’s Inn. When Mitchell assumed 
office a deviation had been in use for some years 
(marked “Present Route” in figure) and an alternative 
line was proposed, to be later discarded for the Victoria 
Pass (shown ns “Major Mitchell’s marked line” in 
figure) which was opened on 23rd October, 1832. 
(From Major Mitchell’s Report on Roads, 1827-1855, 
in tho Mitchell. Library.) 
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Holrlry’s Creek and reached Bathurst by way of 
O’Connell’s l’lains. crossing the Cainpbell River at 
White liock. 

(;overnor Macquarie. with his wife ant1 an official 
party. set out on the 26th llpril,  rSr.j, to drive ovcr 
tlie new road. T h e  site o f  the stay on the first night. 
Macquat-ie called Springwood. The party arrivctl at 
the ”Grand 1)epot. Hathurst I’lains.” on Thursday. 
May 4th. On  .‘niitlay, May 7th. with a good deal of 
ceremony. “the British flag, \vas displayed for the first 
time iti this new country. aiid (;overnor Macquarie 
gave tlie place and new town to be marlied out. the 
naiiic of “Hathurst.” 

Tlie descent o f  Sloutit York was ratlier terrifying. 
Logs were tied Iiehintl carts to steady them down the 

Explorers’ Tree, Great Western Hizhway, Katoomba, marked 
by Blaxland, Wentworth and Lawson on the first crossing 

of the Blue Mountains. 

steep grade. I l t  the Iiottotn tlie logs werc unhitched 
and left strewn over the road. These accumulations 
hecame so bad at times that parties of convicts were 
sent to clear them. T o  bring a loaded cart up  the 
pass was a laiiorious pi-ocess. 1 leavy staples were 
fastened into the rocks :it the steepest points with 

. iron rings attached. which acted as anchors. M’ith 
the aid o f  pulleys and ropes bullocks driven down 
the hill cuuld assist laden vehicles up the worst pinches. 

Rcfereiicr has I)ceti niatlc to Cox’s ollservation that 
sheel) on the western plains woultl have to carry the 
wool (111 their I,acks up tlie pass antl he shorn on the 
mountains. Sooil after the romplctinn o f  the road a 
woolshetl was established at Blacliheath (near Mount 
York) ,  where the shearing was (lone until the open- 
ing oi the Victoria 1 ~ ’ ~ s ~  in 1832. 

Collits’ Inn: 
O n  tlie journey west from Sydney thc traveller 

stayed tlie second night at the Golden Fleece Inn. or 
as it is iiiore generally known. Collits’ T n i i .  The inn 
was situated near the road at the foot o i  Mount York 
i n  the Vale of Clwydd. Pierce Collits. the proprietor, 
earned a reputation as a genial host who provitletl good 
food antl accommutlation. An account in 1x25 says 

Collit’s Inn at the foot of Mount York. Built 1823, 

that one l)artooli “of the good cheer of mine host o i  
the ‘( ;oldell Fleece’. whose good humour and Iiosp- 
tality will tend to smooth the rugged asperitieb of the 
way. 

The Iiuiltling is <till stsnding, ant1 is known today 
as kfoUlit York Farm. 

Cox’s ruatl apparently id1 into a I~atl state of dis- 
repair. On June 26, 1827, “The Monitoi-” complained 
bitterly, “Thc road is particularly bad at this time, for 
being full of springs. it is not uncoinnioii for  thc 
vehicles to sink up to the nave in the swampy flat on 
the other side of Mount York. After passing Collits’ 
huuse you find the liritlge lias been carried away. It 
was a good bridge but has not since been supplied 
with a new one. I-Iowever for want O i  a bridge. to 
pass this place is fi-aught with such clanger and diffi- 
culty as notic hut British scttlcrs woultl overcome. 
You will see reputal)le men L I ~  to their tiiitldles in  mutl, 
straining their hi-ses. t i l l  altogether givc i t  up  for a 
Iiatl job.” 

Cox’s descent of Mount York was abantloiied in 
favour oi a route, the discovery of which is credited 
to Lieutenant Lawson. who had accompanied Dlaxland 
and Wentworth on the first exploration. The date of 
construction is uncertain. hut thc route was in use in 
1827 and carrietl.tlie traHic to the west until 1832. Thc 
line left the Mount Victoria-hZount York road imme- 
diately north-west of the presrnt turn-off to Berghofer 
Pass. l‘he road fell steeply to the valley. the grade 
being no better than Cox’s line. I t  had tlie advantage. 
however, o i  getting stock to water and grass in  thc 
valley quickly. (.See Fig. 3. Line “C”.) The two 
constructed roiites tlowi Mtruiit York can he traversed 
today. although not trnllieable by vehicles. 

Attempts to find other routes across the Blue Mountains: 
011 the 13th Augiist. rS27, (;overnor 1)arlitig issued 

a Governmrtit Notice offering a reward of a “Grant 
of land. cattle, or such other reasonable indulgence as 
m:iy be preferred” to any “free persrm” \vho rcportcrl 
to the Surveyor of Roads a Iietter route to Datliurst. 
I t  was to be understood tliat the rontc was to “avoid 
i f  possible Mounts York ant1 I3laxland. the passage of 
which presents .;erions Tnipcdiment to the Copimuni- 
cation with the Country beyond the RIUC Miinntains.“ 
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Archibald Bell had discovered a route in 1823 from 
Ricliniontl via Rlount Toiiiah to Cos’s River. The 
track was extremely rough and some of the grades 
very steep. The route was never popular and was 
abantlonetl in 1834. The present-day Main Koad No. 
I +  frnm Richmond to Hell follows Bell’s line closely, 
aiitl provides a11 alternative route to portion of the 
C h a t  \Vestern I1 igliwag. 

Hamiltoti kluiiie set out in ;in attempt to earn the 
Govcrnor’s rewartl. I-le avoided the descent of hlouiit 
York lig turning north-west a t  Mount \’ictoria, and 
followctl n range he c;illetl Ih-ling’s Causeway (Fig. 
3 ) ,  f r o m  which lie claiiiietl therc was an easy descent 
to the valle)-. Froni the h(ittotii he suggesteil three 
alternative routes to Bathurst. “The tirst of whicli is 
through Litligow’s valley alxirit I O  or 12 niiles from 
where I turned oft the present r o d  to h t h u r s t  antl 
leads i n  n direction for C)’Coiinell’s Plains leaving the 
Fish River at !vloutit Evans (or  Evans Crown) a 
little to the s~iuth\vartl. The other two tracks pass 
near \\alerawaiig (the residence of LZr. iVdker)-  
tine is aliout 1 miles north o f  that gentlcninn’s farm 
and crosses a new line of road (lately discovered) 
leatliiig towirtls Mutljee-the other is to the south- 
east of Mr. \Valker’s antl lecitls intci a line o i  road 
pr~iposeetl I)y Mr. blcUrien from Collett’s Inn to 
I3atliurst ant1 wliicli \vas aliprovetl IIY Sir Tliomas 
Hrisl)ane.” 

In his c;iliacity of Surveyor-General, Major Mitchell 
was instructed to report oii 1 lime’s line. I l e  reported 
that while it fultilletl the conditions of avoiding 
Mounts York and Blaslantl and was a fairly easy 
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grade, he himself favoured a “valloy road” and one 
in a tiinre direct line to Ilathiirst. i\iiotlicr objection 
\vas that I-luiiie’s road would not be accchsilile to the 
settlers on the Fish River atid O’Coiinell’s Plains, 
“\vho must otherwise still use die hilly road of Mount 
Hlaslantl.” From the foot of the iiiouiitain Alitcliell 
;itlvocatetl a line to liathurat that woultl a\Voitl Motiiit 
13laslantl :inti Iir iiiorr tlircct 1 h i  the route talien by 
Cor. (Fig. 4.) 

Fig. 4. New Location of Road between Mount Victoria and 
Bathurst suggested by Mitchell, 1827. Adopted 1830. 
Cor’s road is shown on the left, Crossing Mitchell’s line 
and parsing Collit’s Inn. Lightly dotted line is the road 
cleared by mistake in 1829. (From Major Mitchell’s 
Report on Roads, 1827-1855, in the Mitchell Library.) 

Mitchell was iiiucli upset wlicn lie 1e;iriietl that 
young Collits ( jiiiiirs) h;id receiveil a graiit of 6q.1 
acres in 1-8q as EL reward fur a sugy,estetl line of roar1 
which practically followctl that of hlitchell. The 
Colotiial Sccrctary had to admit. \ v h m  the matter was 
pointed out to Iiiiii, that thc credit for tlic line lay with 
Mitchell. 

In IS?;, Mitchell reported that “lietween the old 
desertit on the Mount itscl I and the pi-rsc.tit tlrscrnt 
there is iiii inferior ritlEe or d i i ~ i ~  which f:dls gratlu- 
ally. advancing into tlic valley tir;ir Collett’s Inn. I 
rode up this extremity :iiitl it did iiot sceiii to  prcscnt 
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1. Mitchell Pass. Built 1534. View loakinc towards Emu Plains 
2. Portion of original road across Blue Mountains, Woodford, built by William Cox. 

3. Brass plate on Mount York marking rock cut away to permit Governor Macquarie's 

4. Another section of road built under direction of William Cox down Mount York in 1814. 
5. Original buttressed retaininp walls on Victoria Pans leading from Mount Victoria to 

Hartley. Built under Surveyor-General Mitchell, October, 1832, and still in use. 
6. Descent from Mount York via BerghoFer Pass which i n  seen on the lower part of the 

picture. Opened 1912. 

Observer is pointing to edge of road. 

carriage to descend Cox's road down Mount York. 
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tliliiciiltics. \vhicIi a little practical skill antl science 
might nut o\:ercoiiie.” :\ start \vas later niatle on tlie 
coiistruction of tliis route ( Line “C”, Fig. 3) from 
tlic valley etid. tlie roiite 1)ciiig cleared by Majur 
Imcliyer alJorit  IS^, antl Kenerally referred to as 
Jmckyer’s road. Ihiring ccrnstructioii a lantlslide oc- 
curretl. romplctely Irlocking part of the road. It 
aplrears that nothing furtlirr was tloiir tu complete the 
constructioti of t h e  roictl and it never came into use, 
Iiut initrat1 RIitcliell liut in Iiantl a road do\rii tlie 
l‘ictoria l’ass along a lrrtter route discovered by h i m  
Tlic coiistructicrii work carried out Iiy I.ockyer can be 
traced on the grouiid iir tlie vicinity of Collits’ Inn. 

Construction of the Victoria Pass: 
Majirr Mitchell \\‘as always most kecii to tint1 the 

best routes fur roads and iii their iniprovenient gen- 
er:illy. Ile wis impatient with the rigid prncctlures 
of the oflicials at Sythiey. cvlien they attetiipted to 
block his prirjects. I-le was criticised lirrtly b y  tllc 
C(11onial Secretary over his proposal to build a pass 
dmvn Mount \’ictoria which eliminated the stecp 
tlcscent of  Mount York. Mitchcll fountl that. with 
some ccrnstructir~ii, lie coultl miiiatain a grade of I i n  
I .j (lowu Mount Victoria into the of Clwydd, 
comliarerl \vith a maxiinurn p x l e  of I i n  4 down 
hlount York (Fig. 3 .  I h e  ‘’I)’’.) . . .  

Mitchell regarded this tleriatioii as so inqiortant 
that he commenced w o r k  immediately without inforni- 
ing his supel-itrrs. wliich irritated theni very much. 
l’hr tii;iin cause of their annoyaiice was that much 
1:tliour and money had Iieen exlientled 011 hfount York 
antl, in fact. Mitchi:ll had recr~tiimriidcrl a line down 
tlliit mountain (i.e..  Imckycr’s Road) .  The Colonial 
Secretary cniisirleretl that future efforts sh(rultl be con- 
centrated on the hlount  York line before any alterna- 
tives wcre c~rnsirlcretl. His letter to Mitchell contaiiicd 
tllc ~iei-eii~~rtorv iiijuiiction, “I ani accordingly directed 
to rcqucst that ~ - ( I I I  \vi11 un~lerstantl that tlie line of 
tlc?cctit fr( ini  Alt. Y(1r1i to Colletts nn\r in lrrogress. 
is to lie conil)letetl. and that the line proposed by you 
is not to Irc atliqitetl or coiiiiiieiiced.” Further. the 
irrincilrle was stated that cvcn i f  certaiu roads had 
features ahiclr were not tlcsiralile. it \vas better to 
piit ii11 with them rather than iiicur the additioiial 
expense of starting I I C W  lines. ,411 aiigry cxcliaiigc 
( r f  Iettci-s tlrrrk Irkice. aiitl Mitcli~~ll rcstilvctl to resign 
r:itlier tliati forcgo his rlcsire to prove that he I m l  
fount1 i i  liettcr ~lcucent of the nioii~~tains. hlitchell 
S ~ I I ~ I I I C ~ ~ .  “ I  defy any niaii cver to  point out any 
iii;iteriaI iiii~~rovcnict~t in  the lines laid down Iiy tile. 
foi- tliey have Ircen ni:irlictl oiily :liter :i more careful 

even 111 ICuropr”. and “1 cannot colisc- 
down i i r  S> h e y  at111 pocket that s:d;iry without caring 
wliether r(wds are 11i;ide right or wrong.” Mitchell 
evetitu~~lly \van his point antl tlic- G n v e r ~ ~ o r  permitter1 
Iiiiii  to Iiuilcl tlie Victoria Pass. d i i c h  he declared opcn 
i i i   IS^. \.ictori:i I’ass is tlie descent still in use. al- 
tllougli cliqlitly altered on its I(iwcr sectim since. From 
Mount  Victoria tlic \.ictnri;i I’ass. in  part. traversed 
:I 1i:irrow ritlgc frotii which valleys f r l l  away mi either 
si(lc. I n  order to get n satisfactory grade. the mat1 

of tlic p-oiintl than is tn:itle for 

hat1 to  be liuilt up. Rlitchell directed his nicii in plac- 
ing a trementluus ani~ui i t  of e:irth and rock filling, 
the sides of which ivei-e supp(rrted Iry lriittressetl walls 
of massive niasonry. 
Berghofer’s Pass: 

Many of the carly iiiritor cars found the grade of 
the \‘ictori;\ I’ass too steep a i i t l  oftcn needed the 
assistance oi  horses. ;\gitatiun for ii better route was 
led I)y RIr. J .  \\’. Berghofer, who was tlic first presi- 
tleiit of Hlaslaiitl Shire after the pssiing of the Local 
Government Act in r p i .  Xs a result of his efforts 
an extensive deviation o i  the Victoria I’ass was coii- 
strnclctl. and sul~secluently I)ecame known as Berg- 
hofer’s I’ass. This road liatl casy grades. hut very 
sharp ciirves. Its construction \viis coiiinieiiced in 
1907, and after many delays. it was fiiiislicrl in  1912. 

Uerghofer’s I ’ass Imanie the main road down the 
mountains froni Mount l’ictoria. atid tlie Victoria I’ass 
was ncglectetl. In 1020 Victoria Pass was matle traf- 
ticalk again. tlie gradc Iicing more c;isily negotiated 
by the higher puwered motor vehicles \vhich had by 
then come into use. I h t h  roads were used for some 
years. but in  1033-31 the Ikpartment of Main Roads 
improved the Victoria Pass Iry witlcniiig ant1 rccon- 
structitig tlie gravel pavement. Near the foot of the 
I’ass a steep pinch was eliniinatetl Iry the ciinstruction 
of a minor deviation. l’he Pass \vas sobsequently 
surfaced with bitumen. as part of the general 1)itumi- 
noiis surfacing of the (;reat \Vestem Higliway. 
The Ascent at Lapstone Hill: 

The first ascent of the Bloe Mountains from I h u  
l’lains as originally constructed by C o s  WBS used for 
seventeeti years. The ascciit \vas steep and the fre- 
qiicnt Houtling of Knapsack (;ully matle another route 
tlesiralile. A road known as the “zig-zag road” was 
Imilt lietween 1 S n i n  1;ortl ant1 the I’ilgrim Inn (Blax- 
land). (Fig. 5, Line “A”.) This rcratl left the site 
of the present l<mn Plains liail\rny Station and 
reached the foothills alinut a mile tiortli trf  where tlie 
road today crosses tlie railway line. ;itid reached tlie 
top of Mount Riverview to join tlie old road at thc 
l’ilgriiii T i m .  

(;overnor Ik~rling had iiistructed Mitclicll tu lay out 
the tomii o f  Eiiiti. Iiefore this coultl lie (lotie Mitchell 
cotitentletl that the line of tlie (;rmt \Vestern Road 
must he fisctl particularly in relation to the ascent 
at T.ap~ttl~~e. \ \ M e  trsversing the “Zig z a ~  road” in 
May.  1S.30. lie fouml a giilly that nffcrrtl possibilities 
of a Iretter rnute. “I  therefrire I)roceedetl to examine 
the giilly which tlescentls most directly from tlic Pil- 
grim towards tlie proposed site iuitl I fountl that it 
wciulr l  ailinit of the most direct and least inclined 
road that c m  lie possibly matle 1)etwec.n that ~i(rint ant1 

H e  refcrretl to the g:ully through which 
(Fig.  .;, Lint: “R”. )  

A tleviatioii was accordingly put in hantl and finished 
in (3rtol)er.  IS^. ivlieii Governor Bmrlie drove over 
it mi a visit to Bathurst. and named it “Mitchell’s 
Pass.” T)escril)in~ it in  r S ~ h .  Lieut.-Colonel Muntlay 
wrote. “The highway is a1)solritely c:irvctl nut of the 
living rock. Huge slices of tlie liillside have been 
b l U w i 1  off by blasting. hurletl by convict ci-(~\vtls into 

( S e e  Fig. 3.  Line “U”.) 

” 

eck flows. 
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Fig. 5. The Zig Zag Deviation of Cox’s Road and Mitchell’s 
Lapstone Deviation, 1834. 

Cox’s road bore away south joining the deviation near the 
(From Major Mitchell’s Report on Roads, Pilgrim Inn. 

1827-1855, in the Mitchell Library.) 

the gulph Iielow or pounded by them into the material 
nor.’ called Macatlmii.” 

Lennox Bridge: 
\Ylieii Mitclicll was cuiistructing his pass from Emu 

I’lains he fountl that a 1)ritlge would have to be built 
at tlie head o i  the giilly ;ici-oss I.apst(inc Creck. (Fig. 
5. “C”. ) I le employed I )avid Lennox to design and 
build thc liridge, which thus 1)ecame the first scientifi- 
rally const ructctl stnne arch britlg: of any magnitude 
on the Australian mainlsntl. The bridge is Iiuilt of 
stone quarried aliout five Iiundrerl yards further up 
the gully. It is still standing atid in use. and carried 
all the trafiic to the west up till the construction of the 
tlcviatioti iii ~926. 

In 1026 a further dt’\.iatioll was built froin Emu 
Plains. to obtain improved grade. alignment and width. 
A railway deviation had left an abandoned track, in- 
clutlitig a Iiritlqc acrr Knapsack (;iilly, r\ road was 
built by the Main Roads Board along the old railway 
track. using the Iiritlge. aiitl traftic reascd to use Mit- 
chell’s Pass as  the main route. The deck of the old 

railway bridge over Knapsacli Gully has lieeti widened 
to accoiiiiiio(1iitC the present-day voluiiie of traffic. 

Bridging the Nepean River: 
The first perinanciit tiieatis of crossing the Nepean 

River \vas by ferry. As settleinetit developed around 
Petlritli antl. IGnu I’lains and land was taken 1111 in the 
west, the ferry over the Nepean became inadequate. 
The tirst bridge, a \vouden structure. was opened on 
the 1st january, 1856. This was washed away by a 
flood at the hcight of a licavy storrn in August, 1857. 
I h e  bridge was re-erected. but was swept away again 
in  1860. Crossing Iiy ierry \vas then resumed and 
rciiiainetl till 1867. 111 that year tlie most severe flood 
in the history of tlic district to  that tinic caused the 
water to rise to the centre of the present site of Pen- 
rith. 

In 1867 a bridgc was opetied to carry tlie extension 
of the railway from I’enrith to \\.eatherboard (\Vent- 
worth Falls). The bridge was suflicietitly wide to 
carry a single line of road traftic as well as the railway. 
“An electric bell gave audilile notice that the road was 
occupied to any one at the farther end.” Corninenting 
in June. 1905. Thr Hcvnld said “The bridge is said 
to Iic unique. liut tlic hell is prcivciily crratic and is a 
gurgliiig tremolo as terrifying to the uninitiated horse 
as the sountl of the train itself.” This hridge is the 
present road bridge. I t  was given wholly to road 
traffic in 1907, when a new railway bridge was opened. 

The Great Western Highway To-day: 
The Great IVestern Highway to-day still follows 

for the most part the route of the early road builders. 
The litiilcliiig of the main railway to the west during 
the sixties antl seventies of last century altered the 
line of road in sotile placcs. 1.ocal deviations have 
also been constructed to inilirove grade and alignment. 
particularly in the section 1)eyoiitl tlie mountains. -An 
extensive deviation between Mount Victoria and 
Bathurst was tlrscrilietl in the Deceniher. 1929. issue 
of this Journal. 

ACKNOWLEDGMENTS. 

r .  

The ferrj- was carried a\vaj-. 

Material fur this article has Iieen taken from the 

Road Engineering and its 1~)evelo~~iiient iii i\ustralia 
fnllowing publications :- 

(H.  11. N e w i : ~ ~ .  C.U.E.~ hl.Inst.C.IS.. M.I.1 
Aust.) : 

The \\’oolslictl at L3lackhcath ( \V .  R .  ( ;LASSON) ; 
and the follo\viiip madc availal)le by the Mitchell 
I A r a r y  :-- 

Grexory I3laxlantl’s Narrative anti Journal. 
Ilistorical Records of -4ustralia. Series I ,  Vol. 8. 
Memoirs o f  \\’illiaiii Cox, J.P. 
Major Antill’s Diary. 
Official tlistory of the First Crossing uf the Blue 

Australian Encyclopedia. 
Major Mitchell’s lieport c i n  Roads, 1827-1855. 
V-arious \+tilunies of tlie Jouriial of tlie Royal 

Mountains. 

Australian Historical Socicty. 
-A. \Y . 



MAIN ROADS. Vol. XV, No. 1 .  16 

Coonabarabran to Narrabri Direct 
Road Completed. 

NEW SECTION OF NEWELL HIGHWAY. 69 MILES LONG. 

Early in 1938. a south-north inland State Highway 
\vas I)roclaimetl, extending from Tocumwal on the 
Victorian border to Goontliwindi on the Queensland 
Irortler. The new State Highway was named Newell 
Highway. after the first Conimissioner for Main 
Roads. Thc route adopted was froin Tocumwal via 
Narrandera, \\‘est \\’!along. Parkes. I)ubho, Gilgan- 
dra, Cooiiaharahran, Narrabri antl Moree to Goondi- 
wintli. The route followed existing roads to the 
greatest possilrle cstcnt. Tlie section between 
(;ilgantlra :mtl Coonabarabran already formed part 
of State Iligha.ay KO. 11 (Oxley Highway). Two 
major sections of new construction were requirctl, one 
I)etwcen Narrandera and \\‘yalong. atid the other 
I)ctwccn Coonaliarabran and Narrabri. This ai-tide 
tlescrilics the construction of the ~ooii~il i~iral~raii-  
Narrabri scctioii. ;i length of 69 miles of new work. 

The rottte atlrrptcd for the new road between Coona- 
harahran antl Narrabri leaves the Oxlcp Highway 
al)out 375 miles east of Coonabarabran. proceeds 
generally north to north-easterly. crossing the 
extreniity of the \\‘arrunil~uiigle Range between -+ 
miles and 12 miles from Coonabarabran, and thence 
passing through the Pillaga State Forest. At 13 
miles south of Narrabri it crosses a dog-proof fence 
on tlie northern boundary of the Pillag-a East State 
Forest. The  route then passes through the settlement 
of  13ohcn:i m t l .  at h miles from \Vest Narrabri. joins 
i i i i  existing roatl formation constructed by the Namoi 
Shirc Cnnncil. 

For the first 43 miles from Coonaharahran, the 
country is undulating antl the road crosscs a series 
of sandstone ridges, these hecoining lower and lcss 
frcqticiit as the roatl proceeds nortliwarrl. For the 
last 29 miles tlie country has a slight fall only, and 
in places hccotiies virtually flat. 

Cocinabarahrati . . . . . . . . 
Top of \Varrumhnngle 

Range ( 7  miles from 
Coonaharahran) . . . 1.985 feet above sea level. 

12nd of  sandstone ridges 
(4.3 miles from 
Cooiiaharabran) . . . I,O<% feet ahovr sea level. 

\C’est Narrabri . . . .  @S feet ahove sea level. 
Aliiiost the entire belt through which the route 

passes is in the area known as tlie “Pillaga Scrub.” 
The  soil generally is poor, being a fine sandy loam 
which in places hecomes almost raw sand. A hard 
clay or rock subsoil is frequeiitly found at about 2 
feet depth, making the country difficult f u r  construc- 
tion purposes in wet wcather, as  water collects in 

Levels along the route are as follows:- 
I ,669 feet above sea level. 

pockets on the impervious subsoil. The tiinber is 
maiiily ironhark, hloodwood m r l  gum, with some 
cypress pine in areas where the soil is (leepest. 111 
most places there is an undergrowth of bloodwood or 
gum suckers, wattle and other low scrub. .kkhoUgh 
eight major watercourses are crossed by the road, 
during- the last two years running water was available 
for only a few days after heavy rain. 

Survey. 
Aerial photographs of the route were obtained in 

conjunction with the Forestry Commission, which had 
already arranged for aerial photogr:iphs of State 
Forests in  the Pillaga Scrub area. The arrial photo- 
graphy was completed in May, 1939, and possible 
alternative routes were located 011 mosaics. These 
were then investiyated on the ground. antl finally a 

I 
Locnlib Mnp. 
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Camp. 17m. from Coonabarabran. 

ant1 the line blazed in  readiness for final survey. 
Although the final survey was coiiinienced in  1940, it 
was not finished uiitil r'iugust. I ~ ~ I ' I ,  the work Iicing 
suspended at the end of 1~140 owing to the war. 

Design Standards. 
The minimum radius of horizontal curves is r . C m  

feet, antl ciirvcs of larger radii have beell usctl where- 
ever 1)ractical)le. Vertical ciirvature is based on a 50 
miles pcr hour design speed. ' A  fnrmatioti width of 
Z S  feet was used in utitlulating country, a flat country 
type cross-section being used elsc\vhet-e Over a total 
length of 3s miles. The width between kerbs on timber 
beam bridges is 20 feet. 

Catchment areas of the larger streams were obtained 
either frotn parish and county maps, or from aerial 
photographs. In the Rat areas towards Narrabri 
catchincnt areas could not readily he identified, antl 
it was decided to placc pipe culverts as seemed neces- 
sary during construction. JVhere channels were 
found to be well tlefined. culverts have since been 
huilt, but in n nunher  of rases installation has been 
delayed until there is experience of the effects of 
heavy rain. 

Construction. 
JVork was commenced from the Coonabarabran 

A end, where the heaviest earthworks were located. 

Formation work in progress Following clearing. 

hcadquarters and depot were established at 3% miles 
from Coonabarabran at the junction with State High- 
way No. I I  (Oxley High\vay). i\ small advance 
party started the clearing of the depot site in June, 
1946, and actual road construction was commenced in 
July, 1946. 

The following principal plant items were used on 
the work. 

Z / I I O  H.P. Tractors operating 12 c. yd. scoop 

2/90 H.P. Tractors operating 8 c. yd. scoop 

1/60 H.1~'. Tractor operating 6 c. yd .  scoop 

1/40 H .P. Tractor operating manual ripper nr 

z/2 Hammer A i r  Compressors-For rock cxcava- 

2 Heavy Power Graders--For formation work. 

The plant was divided into two main units, the 
clearing and light formation unit. and the heavy earth 
moving unit, tlic former unit working in advance of 
the latter. 

pnwer ripper dozer blades. 

power ripper dozer blarlcs. 

angle blade. 

pulling trees with cable. 

tion. 

Causeway over Bohena Creek. Gravel filling being bladed 
into position. 

Clearing and Light Formation. 

The advanced unit normally comprised one c y  h.p. 
tractor with angle dozcr ldade and power ripper. and 
one or two power graders, one grader heing used for 
about 25 per cent. of the time on trimming heavy 
earthworlts and on maintenance. 

The  clcaring was carried nut hy the go h.p. angle 
dozer, trees over 12 inches in diameter being either 
pulled with +inch wire rope, or loosened by  hlasting and 
then pushed over. The use of t w n  tractors antl heavy 
wire cable was not adopted for tree pulling as it was 
found that many of the largpr trees were hollow and 
broke [ i f f  near ground level i f  pulled without prelim- 
inary loosening. L - d e r  good weather conditions an 
average rate of % mile per day was obtained for 
pushing down standing timber. and removing the 
debris. After  the preliminary clearing, the formation 
area was ripped to remove roots. At first a 40 11.p. 
tractor and small ripper were used, but this was found 
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Typical view of a section completed road in flat country. 

t o  lie unsatisf;ictory. antl was repl;iced Iiy i i  i)o 1i.p. 
tractor antl large rip~ier. The  clearing \vas generally 
made ;ibiiut IO feet wider than the f o ~ - ~ n ~ ~ t i ~ i ~ i  on tlie 
high sitlc of the road. This ;itltlitioiial area \vas first 
used :IS a I)y-track during forming ~iperatiniis. a i i t l  
h ter  for construction of catch drains, 'fhe light partli- 
work wis moved Iiy the power graders. These were 
nlsii used for making aiitl maiiit;iiiiing teinporary I)y- 
tracks as reqiiirrtl over rocky spurs. or aroutitl liritlge 
sitrs. \\'hen not iii use 011 citlier xvork. it was 
ccononiical tri use the ho l i . p  aiixle tlrizcr for lniil(I- 
ing 111) the grader foi-ni:iti~in. tnxi 1)asses I)ein:,. iiiatle 
t l ( i w n  e:ich tal)le tlraiii. therclry nearly Iialving the 
nwn~l)c~- c i f  p a ~ s c s  requiretl by tlic graders. 

Earth Moving. 
The 1cit:iI earthworlts as tlesigiictl were cstiiiintetl at 

I(XJ.O(K) cul)ic yartls, the  n1:1j<ir pirt of this living in  
the first -16 iiiiles f r m i  tlic Cooiial)ar;iliran tcriiiinal. 

I he rock ciicountci-etl. inainly o n  crcit: ( i f  ridges. was 
:I soft to  i i i i d i n i i i  Iiard sandstone with soine clay aiitl 
irrinstiiix 1i:nitls. \\'lierr cuts \vei-c' sl~alliiiv. it \\as 
found limsilrle tn  1)rrali 1111 tlic rock with the ~ioiver 
riplwr for shifting- by S-cnl)ic yard :in11 iL-cuhic yard 
seoiips. \Vhcrc the cuts \\WY. tlc.el)er ;ind ciiulrl nut 
lie hantllctl 11)- tlie ~ iower  ripper. the rock  is looseuetl 
I)y I i l ; i s t i i i~ ,  tising 1lonol)el as the exlilosive with 
l)riiilers of (10 ~ i e r  cent. gelignite.. 

I .  

The ustial Iil;rsting ~irocetlurc \vas to I )OIW apl)roxi- 
~na tc ly  twenty holes. which wrrc  fired electrically. 
.\fter firing. a further round ivoultl Ire IJoretl. this I ~ i n g  
rcpcatcrl until  the ivliole ruttin: was shot. ''T3rilling" 
o f  hiilcs \vas not l)ractir;il)lc, due to tlie soft nature of 
the rock. The Iiwisc.netl r ( d t  \vas then ripped ;ind 
rcniiivetl either by dozer or large sc<)ops tlclicndiiig on 
the Icatl. 

In the deeper cuttings tlie rock mas taken ~ i u t  i n  
lifts of 6 feet. Slitiotiiig to a greater t lr l~th tentled 
to break tlie rock into pieces too large to h;lntlle, owiiig 
to the main force of the charge esc;iping through soft 
clay seams instead of shattering the rock. 

The greater part of the heavier eartliworl.;s \vas 
iiioved by the 8-and ~ ~ - c t i l i i c  F T r d  scoolj units. The 
shut rock from the cuttings \\'as sliiitetl liy bulldozers 
on short leads not  exceeding 200 feet. 

Structures. 
Structures liave lweii kept to a minimnn~. They 

comprise six timljer Iieani Iiritlges raiigiiig f roil1 single 
20-ft. span to four I;-ft. s~)aiis, roncrctc 110s culverts, 
atid cuncretc pipe culverts in sizcs froin I S  inches to 
+8 inches tlianieter. The  nniiil)cr ~ i i  coiicrctc I i i i s  atid 
pipe culverts Iias lieeii greatly retlucetl 1)y the construc- 
tion, where p(issilile. of stone causiw-ays with t i m l w  
edge lngs. 

Grouted stone lieatl\z-all.i were used on :dl liipe cul- 
verts up to about 40 miles from C'oiitialiar;iliran. owing 
to the al)sence o f  any suita1)le coiirse aggreqate i n  the 
area. On culverts nearer thr Sarra1)ri T i i d  c(incrctc 
lieadwalls were usc(l. the cnarse aggregate being 
obtained from a quarry at Narral~ri .  l 'o~ir motor 
grids were constructed, thi-cc of niirtiial tylie and one 
specially desigtietl for erection where the I ligliway 
crosses the dog proof frncr. This grid is 1 4  fect hqg 
hy 20 feet wick. i n  fuur seetitins to facilitate handling. 
The grid is raised above groniid lrvrl s o  that wilil tloqs 
running along the fencc will tend to pass 1)eneatIi the 
grid. l'he length of 14 feet is consitlereil snfticient 
to prevent dogs jniiiping acmss. 

Bohena Creek Crossing. 
At S M. 5.000 fret from Narraliri the I liglnvay 

crosses Uoliena Creek. which drains an ;irc;i of a l q m x i -  
niately 750 sqwre  miles. 'I'Iic coiistruction of ii 

liridge, wliicli \ \ m i l t 1  I i a w  Iierii I)et\veen qcx, a id  ;oo 
feet long:. would h a w  meant ii I i ca~y cul)cirse iiot 
warranter1 at this stage of tlevelo1)iiient c i i  the r i d .  
A crossiiig adequate for present iiepds \vas priiviilcil 
Iy tlir consti-uction of :I causeway 500 feet long. 

I)ue to tlie al)scnce rif an). suit;ilile stone in the 
area. tlie causeway \vas constructed Iry first exc:ivatiiig 
to a tlepth of aplirosimatcly three feet I i c* l t )w  tinislied 
surface levcl. then Ii;ickfilling. with approximatcl~~ I S  
inches ciinsolitlatctl tliiclinrss of gaud quality smtly 
loam. and mi this ~ilarinp I S  inclirs of coiiscilit1;itetl 
gr;i\el. 1 lie npstre:im ctlgc c i f  tlir r;inseway is 
provitletl with a log rut-oti. a i i d  tlie ~ l r r ~ z ~ n ~ t r e : ~ t ~ ~  side 
with ;in aliron constructetl of logs on 1)carers Iitiltctl 
to driven piles to prevent scoiir. 

The finished level of the causeway is sliqlitly a l ~ o v e  
the stream I d .  which for ;I tlistancc of 100  feci al)iivc~ 
and Iicl(iw tlie causeway h:is been gratletl rrti I U  Cive 
an even flow over tlie f u l l  lcngt11. T w o  rletinetl 
channels upstre:im have IJeen Ki-atletl into "l)ell-niouths" 
to assist in ensuring an even flow over the c:iuicway. 

Pavement. 

r .  

Experience rin a forest road iri the arra lint1 sliowii 
that the fine santly loam forining tlie soil over iiiiicli 
of tlie area traversed cuuld itself scrve as  :I riiiining 
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Finished construction over Foothills of Warrumbungle Range. 

surface for light traftic, antl it was thcreiore dccitled 
to nsc this wliei-ever possi1)le. as a form of “stage” 
construction, to he ilnprovcd later when necessary. 
Deposits of gravel are very scarce and would have 
entailed haulage of up to 2 j  niiles. Generally, the 
natural sandy loam proved to be suitable, but in some 
cases it was nccessary to excavate borrow pits and 
use material found at a depth below 18 inclies from 
thc snrface. This was handled economically by large 
scoops as  the leads were short. 

( )n some isolated sections suitable iiiaterial was not 
available near the site, the natural material being 
either sandy or boggy. For these sections suitable 
sandy loam was secured at a distance, and loaded by 
scoops, operating over a loading ramp into lorries. 

Organisation. 
The first camp was located at thc construction 

headquarters and depot within easy distance of the 
railway arid other facilities i t i  Connabarahraii. As 
the work progressed camps were built for employees 
at ahout 17-mile intervals, three advancetl camps in 
all being constructed. Choice of camp sites was 
largely dictated by access atid availability of water. 
The work was controlled hy nil cngincer, with two 
clerical oflicers. two foremen and two gangers, the 
forcmen and gangers nioving out to tlie advanced 
canips as the work prngrcssed. 

The total job strcngth averaged 45 nicn. Imt more 
lahour woultl have 1)een used if available. This 
sliortagc trf lalmur resulted i n  some delay i n  the coil- 
struction of culverts. 

Servicing of the plant was carried ont hy tlie plant 
operators with the assistance of a fitter. who had tlie 
m e  of a mobile workshop. trailer type electric weltl- 
ing plant and oxy-acctylcnc welding set. Top over- 
hauls were usually carried out on the plant at the site, 
as on account of tlic tlistanccs ttr he travcllctl. it was 
not economical to Iiring plant into the tlepot. A 
mobile steam cleaning unit was also used on the job, 
and was found to hc most efficient for cleaning largc 
items of plants. 

Completion of Works. 
A11 work has becn complctetl cxcept the construc- 

tion of six timber .I)eani bridzes. for which contracts 

have I)een let. Where necessary, all rock excavations 
in  approach to the bridges have been completed, so 
that finishing off the approaches can bc done by light 
plant. 

Quantities and Costs. 

Tlic following are details of principal qmntitics and 

Loi{j/h u f  r o ~ i s / v r ~ c ~ / i u ~ t  work  : 69 miles. 

Clearing and gruhlring 41 j acres. 
Ikrthworks (solid llledsurenient)-~arth 127,9j5 

Rock 32.045 cubic yards. 
Flat country Formation 183,543 lin. feet. 
Trimming and consolidating suhgrade and 

Pavement (sandy loam) 6 inches consolidated 

Concrete pipe culverts sizes 18”-48” j.946 lin. 

Groutetl stone heatlwalls 3 j; cubic yards. 
Concrete in box culverts 126 cubic yards. 
Catch drains 151,000 hi. feet. 
Gravel and stone causeways 2,295 lin. fcct. 
By-tracks antl access tracks over rocky spurs, 

Timhcr 1)ridges (six) m feet wide between kerbs 

unit costs :- 

Q U ~ I I I ~ ~ ~ ~ C S  j o y  iwni~z ftclrrs : 

culiic yards. 

shodders 337,073 lin. feet. 

thickness 138.000 square yards. 

feet. 

around bridge sites, etc., ~5 miles. 

310 lin. feet in all. 

Uir i t  Costs f o r  M& ItPms: 
( Direct costs only exclusive of IVorliers’ Compen- 

sation Insurance. Pay Roll Tax. Holitlays. Camp. 
Depot, General Engineering and Clerical Supervision 
costs.) 

Clcaring arid gr111)l)ing f 14 js. od. per acre. 
IIarthworks (solid measuretnent). 

Average for earth and rock 2s. htl. per cubic 

Flat country formation f r  14s. gd. per 100 

Trimming and consolitlation of siil)grade and 

l’avenient (sandy loam) 6 inches consolidated 

Concrete pipe culverts avcragc 19s. 5d. per lii:. 

Grouted stone heatl\valls L4 j s .  otl. per culiic yard. 
Coiicrcte in hox culverts f S  14s. crl. per cubic 

Catch drains L I  12s. 6tl. per 100 lin. feet. 
(;ravel and stone causeways f T 8s. otl. per lin. 

yard. 

lin. feet. 

slioulders fr  7s. 6tl. per. 100 hi. feet. 

thickness htl. per square yard. 

foot. 

yard. 

foot. 
antl acccss tracks f 100 licr mile. 

Timher bridges (six) contract wok f4z per lin. 
foot. 

Supervision. 
The work of constrnction was under the general 

direction of the Ilepartment’s Divisional Engineer, 
North Western Division. Mr. R. J. Butler. The  
Engineer in inimediate charge was Mr. R. Fitzhardinge. 
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S.A.A. Explosives Code Published. 

The Statidards Assaciation of Australia has recently 
published a standard explrrsives code, being rules for 
the storage and use of explosives. The purpose of 
the Code is the establishment of uniformity in explo- 
sives practice throughout the Commonwealth of 
Australia with the object of securing safety for person 
and property. 

The preparation antl publication of the S.A.A. 
lxxplnsives Code will be of great value t o  all those 
authorities whose work embraces the use of explo- 
sives, not least to those respoiisible for the construction 
or improvement of roads. The comniirtce entrnsted 
with the preparation of the Code included represen- 
tatives of government departments and scientific and 
inclustrial organisations. The ~ e p a r t m c n t  of Main 
12oatls was among those represented. 

Tn introtlucing the Code, the Association states : 
“ l h i s  Code applies to the essential requirements and 
~rrecautiotis for ensuring safety in the industrial use 
of commercial explosives. 1 t is not in suhstitntion of, 
but is to he construed in conjunction with any legal 
antl over-riding requirement. including licensing. I t  
does not apply to ammunition or fireworks (rockets, 
fng-siguals. etc.). Safety requirements for the trans- 
port of explosives by sea, land antl air. are not included 
in  this code, and no rules have been incorporated in 
the code for application in coal or nietalliferous 
mines.” 

The  Dcpartment of Main Rontls has always aimed 
:It securing a high stantlard of safety in  the transport, 
storing. hantlling : incl  use of explosives. and special 
instructions have i n  the past been issued to those of 
its employees concerned. These instructions have in- 
corporated the requirements of tlie New South \Vales 
Ikpartnient of Mines (I<xplosives Branch). 

The pnl)lication of the standard Australian 
Ihplosives Code is \velcoiiietl as representing a puol- 
ing by all concerned of accuniulatetl knuwletlge and 
esperiencc. 1 lie results oi the Association’s work are 
now :ivailal)le in  convenient and readily accessible form 
fo r  the gnidance of all users of rxplusives. 

The  Code is tlivitled into eleven sections, as follows: 
Section I ,  Scope nitd Drfiiiifiorrs, sets out the scope 

:\nd pnrposc of the Code. and defines the use of the 
iiiorc important terms used in the Code. 

Section 2. Gciiernl Xeqiiireiiiciits. contains rcconi- 
nlcntlations regartling pnvtlernien. 

_. 

Section 3, Storage of Explosizcs, is separated into 
four parts : The licensing, coiistruction antl location of 
magazines, the precautions to be observed with the 
operation and maintenance of magazines. the storage 
of detonators, and the reccipt, storage antl issue of 
supplies. 

Section 4, L‘uiz~~rynircc nit or trhout flrc S i f c  of 
Optmtioiis, givcs details of receptacles and of the 
handling, during convcpnce. of the several types of 
explosives in connnercial use. 

Section 5, Pucparnfiorr, deals with the methods of 
preparatioti for firing. 

Section 6. Chnrgirrq, deals with tlrill-holes. tlie in- 
sertion of charges antl primers in the hole, tamping 
and bulling. 

Section 7, Firirrg, deals with safety precautions at 
ur  in  the vicinity ot cllargecl holes, metliotls to be 
adopted in  the various types of firing, the nianner of 
connecting detonating fnse, the co~iiitnig of the nnni- 
ber of holes fired, and the procedure alter firing. 

Section 8: Misfires, defines what determines a inis- 
tire, the precautions to be taken in tlic event of a mis- 
fire, and the procetlurc to be adopted with regard to 
misfired holes. 

Section 9, Bqziiprrrcrr/ olrd i f s  Mnintcirmic, sets out 
rules for tlic care of eqiiipnient and a ccimplete list 
of the articles required. Ihscriptions of equi~)ment 
used are included, together with instructinns for main- 
tenance and testing. 

Section TO, Special . 4 p p l i ~ d o l t ~ ,  gives tlie special 
~rrrcautions to be ol)served in  the case of submarine 
work antl in caissons and compressed air tunnels. 

Section I I ,  Disposnl of Stirplus cliid I>e f r r t iw  Ex-  
plosivesl describes the more co~nnion \risible manifes- 
tations which indicate that an explosivc has deteri- 
orated antl become defrctive. I t  indicates also what 
actiun should be taken where an explosive appears to 
be damaged or defective. A s  defective explosives are 
dangerous to handle, destruction should be carried out 
unly by an experienced person, and f o r  this reason, 
instructions for the destruction of explosives are not 
inclutled in the general code. 

Cupies of the Code can I)c nI)tainetI on applicatioi; 
to the staiidartls Association of Australia, Science 
Ilouse, Gloucester Street. Sydney. 
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Bridge Construction to Aid Rural Settlement 
NEW DEVELOPMENTAL WORKS DESCRIBED. 

0 

The provision of Iritlges and culverts a t  stream 
crossings is usually the most important aspcct in  cre- 
ating access to areas I)eing opened up for more inten- 
sive settlcnieiit. In many cases, also, cxisting con- 
structed roads serving rural lands are largely ineffec- 
tive in tinics of heavy rain cllie to the ahscnce of 
1)ritlges. I t  is largely for this reason that the Main 
Roads Act  1”-ovitles not only that lengths of road may 
lie proclaiiiied as “1)eveloptnental.” Imt also that isolated 
works. sc~cli as the provision of bridges. may be pro- 
rlaimetl as “L)e\~t.lo~~meiitaI”, 

Hereun(ler are tlescribetl sonle typical recent bridge 
cmstructioti wnrks which are being linancetl bp alloca- 
tions niatle from the Ikvclopniental Roads Fund. 

Bridge Over Cox’s Creek on Warialda-North Star Road. 

Cos’s  Creek Bridge is situated on an unclassified 
road whirh branches off Trunk Road No. 63 
(Warialda to Yetman) at a point 12 inilcs north of 
\\;ariaIda antl runs in a north westerly direction to 
North Star Station on the Moree-Boggabilla railway. 
The Ixidge is z j  miles from \Varialda and 30 miles from 
North Star. The road serves a large area of country 
bctween the railway line ancl Truiik Koatl No. 63 and 
gives access to IVarialtla. the ~iriiici~ial town of the tlis- 
trict, ant1 to North Star. 

Shire of Yallaroi. Developmental Work No. 3052. 

TO B M B l e i i L ”  

North 
Star, 

\Vind Ridge/\ 

The area served I J ~  thc road carries sheep antl cattle 
in large iiunibcrs and also produces wheat. Produce is 
carried west to the Moree-Boggabilla railway or south 
to the railway a t  \\‘ariaIda according to thc condition 
of access roads antl length of Iiaul. Prior to the con- 
struction of  the Ixitlge over Cox’s Creek. the Yallaroi 
Shire Couiicil had imliro\~cd tlic road generally through- 
out its length, Init tlic open crossing at Cos‘s Creek 

Cox’s Creek Bridge. 

remained a serious obstacle to traHic. After heavy 
rains, traftic blockages of up to several days were not 
unconimon. due to silting up of the open crossing. 

The type of structure selected for the Cox’s Creek 
crossing was a two-span low level timber beam bridge 
16 feet wide. on concrete cylinder foundations. A 
suitable site on a straight, clear-running stretch of the 
creek was available a short distancc tlownstream froni 
the open crossing. 

Following proclatnation as  Develolinicntal IVork No. 
3052 i n  October, 1946, tenders were called by the 
Yallaroi Shire Council for construction of the bridge 
and imniediate apl)roaclies in -4pril. 1947. As no 
tender was received the Council decided to proceed 
by day lahour, using Shire employees. 

M’ork was commenced in Octolw. 1947, and the 
bridge. including a road deviation in approach of ap- 
proximately two miles. was coinplctrd i n  July, I#. 
The cost of the bridge antl immediate approaches, to- 
talling fz.050. was financed hy the Department of Main 
Roads from the Developmental Roads fund while the 
cost of deviation amounting to approximately f h  
was met by the Council. 

The completion o f  thc work has materially iniproved 
transport facilities and fulfilled a long standing need 
for better coniinuuications in a steadily developing dis- 
trict. 
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New Bridge Over Peel River at Somerton on Somerton- 
Attunga Road. Developmental Road No. 1093. Shires of 

Cockburn and Peel. 
I)evelopiiiental Road No. 1093 links the villages of 

Somertoii ni i t l  Attuiiga. the former lying on State 
1-1 igliway No.  I I ,  ( Isley 1 ligliway, bet\veen Tamworth 
and (;liiiiicdali, an(! the latter mi Tr~i r ik  Road No. 63 
Ijetwecii Tani~vorth ntitl Manilla. The road  runs 
tlirnagli well-developed wheat ant1 sheep country for 
wliicli the iiormal mitlct is to rail at ;\ttunga. On the 
ciutskirts o f  Soiiiertoti the road crosses the I’eel River 
which is the I)ountlary lietween the Shires of Fer1 011 

the ~oiitli ant1 Coclilmrii oii tlie north. 
.\ tlrcision t i l  replace the esisting Irridgc at Soinerton 

\vas reaclietl hy tlie Councils antl the Departmetit i i i  

1941,  hut construction was deferred owing to war con- 
ditions. 

The existing Irridge was an old timber structure of 
twrl 3o-feet antl five Au-feet Imm spans giving a total 
lengtli of 260 lcct. It was a high level bridge with 
sliort steep tilled approaches at each end. \Vhile it 
c;irrietl all normal flows in tlie Peel River. on rare 
occasions when masiiiiiini floods occurred these would 
flow arountl tlie lrridge :incl approaches and inundate 
Ijotli I)aiilis for a considerable width. Tlie old bridge 
\vas located at the most economical position, i.c., where 
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the banks were higliest and the width of the main stream 
channel the least. l iu t  the aligtiment of the road al’- 
proaches was poor, there being tivo sliarp I)eiitls on each 
side of the river. 

The ticw bridge is located se\Jeral 1iriiitlrc:tl feet 
tlownstreani froin the i ) l d  bridge, antl ha,+ a straight 
rmrl approach on the southcrn side atid o t ~ e  rcoo teet 
radius curve on tlie northern side. It collsists of two 
p f e c t  and eight 3 j-feet timber beam S ~ E I I I S  totalling 
340 feet i n  length. ljeck level is 4 fcet a~rove designed 
high flood level and aplmximately IS fect ~ I K I V C  the 
river lied. Tlie appr(mcli on each batik has been kept 
low to allow for the passing of maxinituii f l o d s  011 

each side. lrut mainly to the north where the ~iiaxi~iiiiiii 
flood could extend outwards for half a mile and covcr 
the ground tii a depth of up  to 6 feet. Short eartli- 
filled ramps with gravel pavement lead t o  deck level 
at each end. 

The work was carried out by contract by tlir Cock- 
burn Shire Council, was coiiiiuencetl il l  ( Ictober, 1948. 
antl was in m e  by trafic iri May, 1949. The cost of 
the bridge and aplJroaclies was 4 ,437 ,  oi which the 
1)rliartiiieiit of Main Roads met half from the Develop- 
tneatal Roads Fund. antl the Cockburn and I’eel Shire 
Cuuiicils one-quarter each. 

Bridge Over Khatumbuhl Creek on Developmental Road 
No. 1150. Shire of Manning. 

Extetisivc dairying antl grazing lantls adjacent to 
tlie L(arnart1 and Manning Rivers are served by Ilevrl- 
opmental Road 50. I 150. The eastern 1ir;iiicIi of this 
rnatl. which generally foll invs tlic valley of tlie Alan- 
ning River, provides ;it1 outlet to the North Coast Kail- 
iva>-, to tlie sawmills at .\It. (korge. antl to the I m o n  
and butter factorics at  \ViiigIiani. 

Settlenient along Imth banks of these rivers took 
place many years ago. but tlie settlers were seriously 
hatidicapped in wet seasons by uiirelialilc and frequently 
impassable fords across fast-fln-ring streams. 

-*-- 

Bridge over the 
Peel River 

at 
Somerton. 
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Investigarioii suri.eys were matle by the Tkpartment 
(luring 1934. wit11 a. view to eliminating the wet cross- 
ings. As tile liest 1;untls in  the valley are adjacent to 
the river on Iioth sidcs. it was apparent that the elimina- 
tion of rivrr crossings by tlebiating the road to follow 
cine side of the river \\.oultl nrit provide the maximu~n 
assistance to the settlers, and accordingly a pi-ogramme 
of 1)ridg.e construction OII the existing route \vas 
plaiinctl. 

I n  1935. il low le\.cl Iiridge was constructed at Tiri 
Crossiiig over the Manning Kiver, the tirst obstacle 011 
this road west of > f t .  (korge.  This was fullcr\zctl i n  
the nest year by the completion of another low level 
liritlge at Sullivaii's Crossing. A high level lxitlge over 
Callaglian's Creek, Ixiilt in  r ( + p ,  climinated another 
ford nii this ruatl. so that by that year a reliable road 
co~i~muiiicatioti, fully traficable except for short 
Iwriotls dtiriiig fonds.  had heen provitled from Il-iiig- 
hain to a point 24 miles to the wcst. 
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Khaturnbuhl Lreek Bridge. 

The next olistaclc to I K  removed byas a ford at 
l i h a t u m l ~ u h l  Creek. The creek at this point. although 
dry f o r  several months of the year. Lecanie a fast 
flowing stream after heavy rain, \\-hich blocked trafic 
for lengthy Iierinds. on an average of six times each 
war.  

i\ location soitablc for a high level liritlgc was 
av:iilalile just  upstreal11 from the existing ford, and 
plans were Iireparctl for a high-lcvel t i r n h  structure 
of three p f e e t  spmis, rh feet between kerlJs. fotmtled 
on concrete cylinders taken down tu  rock. which existed 
almit io feet helow strcatil bed. However, due to the 
necessity to concentrate lalmir and materials on works 
required for the war effort. it was not possihlc to pro- 
ceed with the work until 1946. when a contract for 

~~ 

the construction u l  the Iritlge and approaches was let 
by the Manning Shire Council. 

The new bridge wab opciictl to traffic in Ilecember, 
1947, but the approaches were not completed until early 
this year. due to shortage of materials. The cost of 
the bntlge ancl approaaies was fL.jX.3 and the f u l l  
cost was inet by the I)cparttiiciit of Main Roads from 
the L)evelop:nental Roads Fund. 
Culvert Over Stoney Creek on Carabost-Copabella Road. 

The village ol  Caraliost, situated in  the western foot- 
hills ot tne (ireat Llividing Jiaiijie, is the centre of a 
district niaiiily taken rip wit11 dairying and small farm- 
ing. The district is served I J Y  Main Itoat1 No. 2x4, 
which contiects to tlic weqt with tlie Hume Highway 
at the village of Little Hillal)oiig, 1 j milcs away. and 
to the east with Main Road Xu.  rjK at Tumbarumba, 
25 miles away. The road procreds south from Cara- 
bost through Coiial)ella connecting with Main Road 
No. 27s near Jingellic. 

The arra  between Carahs t  and Copabella is tlevelop- 
ing rapidly antl recently arran~eiiietits werc made for 
two large Iioldings, Carabost Station antl Copabella 
Station. which are served by the Caraliost-Co~~al~eIla 
road, to I J ~  sulJrlividetl for Soldier Settlement. 

Stoney Creek. approximately 2 ii,iles from Ckrahost. 
.et1 by a cariseway. Trafic was frequently 
n wet weather antl the causeway with tlie 

relatively heavy ti-affic was difficult to maintain. I n  
addition. the a!q)roach on tlie tiorthcrii side being over 
alluvial silt flat. created difticulties for Srat'tic after rain. 

To assist the Ilollmiok Shire C:onncil in providing 
imlirovetl contlitioiis tlie construction of a concrete 
culvert arid apl)roaches over Stoney Creek \vas l)rci- 
claimetl a5 Develnlinie~ital \York No. 30,j.j. 

Shire of Holbrook. Developmental Work No. 3055. 
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11116 
8-cell Box Culvert 
over Stoney Creek. 

I -  I I_ 

‘Llie ivork, \ v i i i c i i  I k i i  I I I W  I I N I I  c ~ ~ i i i ~ ~ i v t c ~ l .  i o i i i l i i - i W  

tlie crriistt-uctioii of ;in S-cell i i  f w t  s 2 fer1 f i  iiiclies 110s 
culvert over tlie main creek on a 30° skew atid a 2-cell 
4 fcct s I forit 110s culvert over a waterctiiir.se running 
into the crerli tlownstreani from the larger culvert. 
i\pproaches to thrse culverts extentlitig across the 
alluvial flat ant1 covered with a gravel Ixivement \Vere 
inclurletl in tlie work. 

The work was carried out I)y the Holbruok Shire 
Council I iy  (lay lalmir antl was completed at a final 
cost of f 1,844, funds being Iirovitled 1)y the Department 
of Main Roads from the 1)evelopmental Roads Fund. 

Bridge Over Lachlan River at Corrong. Shire of 
Waradgery. Developmental Work No. 3036. 

The Iiridge at Corrong is centrally situated between 
bridges over tlic 1.xIilan River at Booligal and Oxley. 
It is the only means of crclssing tlie 37 miles of river 
between a privately owtietl bridge at Euloiiga and the 
pirl)lic bridges at Oxley. The river at this location 
forais the 1)outidary between \\‘aratlgery Sliirc and 
the \Vestern Division. 

Fo r  over (IO years access has 1)eeii provided by a 
timber In-itlge, which with an embankment on the  
sorrtliern side \vas pro\~itletl by the owners of Corrong 
and Culpataro Stations. 

W E S T E R N  

D I V I  S I O  I4 

W A R A D G E R  

zk __ 

. \ I ~ ’ : I >  o i  I ~ I I I I I  i i i  [ ! I C  \ \ ‘ ~ ~ ~ t ~ ~ n  Ihvisirln nortli of thc 
liridge haw 1)ren iii;i[Ic avd:il)le fur c1~sc.r settletnent 
since 1939 amt l  this lias led to tlie iieetl for the pro- 
vision of an imprt~vetl structure. X crossing at this 
point is iircessarp to facilitate stocli iiioveiiieiits 1)etweeii 
Iiroperties separated Iiy tlic Lichlan River ant1 to pro- 
vide an outlet to the railhead at Hay for stock antl 
wool from the slirel)-raising districts of C’ul11at;iro ant1 
Alma, north of Corrong. 

I t  \vas decider1 tn Ilro\ itle :I new strurture 011 the 
Iiasis of the 1)elmrtiiient of Mail1 Roads iiiecting the 
cost of the I,ritlge, tlic ~ ~ o r t l i e r ~ i  approach ant1 a cul- 
vert . in tlie southern apl!roacli. ant1 the \\’aradgery 
Shire Council meeting the cost of the rrni:~intler of tlie 
southern aplirciach worli. Tlic work \v;is l)roclaime(l 
I)eveloprueotal \\'ark No. 3036 in i+p. 

Tlie new 1:ritlge is a high Ievcl tiiiil)er bean1 structure 
ccitiiprisiag 4 spans cacli of 30 feet, sul)portctl u i i  driven 
piles it1 piers and abutiiients, with a witltli of I O  fert 
between Iterbs and with netted liantli-ails fnr tlie 1iru- 
tection of sinall stocli. 

Bridpe over Lachlan River at Corrong. 

Tlie \wi-k,  which was carricrl riut iiy co.itr;ict by tlie 
\Varadgery Shire Council. was coniiiiencc~l in .,\ug:ust. 
1<)47, antl completcrl in hlay. 194s. Thc cost of the 
Iiritlge and approaches was f z . j r j .  o f  wliicli tlir \{Tar- 
adgery Shire Couiicil provitletl f 4 r  j from Its funtls and 
the I)elrartmciit of RIain Tioatls f I .yo0 from the 
I)evclopmental Koatls Fuiirl. 
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Completion of Direct Main Road Link Between 
Guyra U and Dorrigo. 

The completion of tlw Guyra-Ehor-Dorrigo road, 
hlain Road No. 135 from Guyra to Ebor, antl Trunk 
Road No. 76 from Ehor through Dorrigo to Dorrigo 
Mountain. provides a iicw link hetwecn the New 
Knglantl Tableland atid tlic Coast, and should sub- 
stantially assist the tlevelopment of the areas served by 
the road. 

In  193 j, the Government decided to construct a road 
from Guyra. situated on the New England Highway 
antl the main northern railway, to the terminus at 
Tlorrigo of the Glenreagh-Dorrigo railway. a &pur 
from tlie Main North Coast railway at Glenreagh. .4 
tlrscriptinn of the new road construction hetween Guyra 
and Ichor was given i n  the ;Ingust, 1938 issue of “Main 
Roads.” As a result of the war it has only recently 
heen possible to complete the remaining section, i .~. ,  
Ebor to Dorrigo, which forms the subject~of this article. 

The New England Highway gcnerally traverses the 
New ICnglancl l‘ahleland hetween the coastal and the 
inland arcas and rises to a maximum height of 4.630 
feet ahove sea level on the Beu Lomond Range, be- 
tween Giiyra antl Glcn Innes. Tlie descent from the 
talilelantls to the coast is partly throu,uli mountain- 
ous ant1 hroken country, antl largely due to this a satis- 
factory direct connection from the Guyra district to 
the coast had not previously heen provided. h road 
between Guyra and Ilorrigo had existed prior to thc 
construction of tlie new road. hut was impassable to 
motor traffic during unfavourable wcatlicr conditions. 
and at any time travel was so slow owing to the width 
and condition of thc surface, alignment, and grades, 
that traftic generally preferred to travel a longer tlis- 
taiice ant1 i-eaclietl the coast by some other route. 

The old road had been formed and lightly gravelled 
to a width of ahont 12 feet from Guyra towards Ebor 
for a length uf solile 14 miles. to serve the inore closely 
settled area near ( ; u p .  Elsewhere on the length 
of 50% miles lietween Guyra and Ebor only light for- 
mations had heen constructed on isolated lengths, and 
generally the track \vas unformed. From Ebor thc old 
route followed a short section of the :\rmidale-Grafton 
road (no\v Trunk Road No. 74) and thence to Dorrigo 
via a road [then Main Road No. I Z O ) ,  much of which 
comprised a narrow winding mountan road. on a loca- 
tion not suitable for further improvement. 

The new route adopted east froin Ebor first fol- 
lowed a short length of the .~rmidale-Grafton road 
( T r u n k  lioad No. 74),  thence gciierally along Main 
Road No. I Z O  to near Deer Vale, antl thence via the 
Yarrum Creek road (Dcvelopnicntal Road No. 1089) 
for about I I  miles, rejoining Main Road No. 120 
approximately 3;< miles from Dorrigo. From Dorrigo 
an existing main road was followed to the top of Dor- 
rigo Zfnnntaiii, tlic eastern end of the work undertaken. 
The new road between Trunk Road No. 74 near Dor- 
rigo Monntain now forms part of Trunk Road KO. 76 
which extends via Bellingen to tlie Pacific Highway on 
tlie coast near Raleigh. 

DESIGN. 
’The tlcsijin adopted for tlic 1il)or-Dorrigo section, 

including the short length easterly from Dorrigo to Dor- 
rigo Mountain at thc Bellingen Shire houiidary. is in 
accordance with the Jkpartment’s 1937 Road Ilesign 
Standartls for two lane rural highways. for a speed of 
40 miles per hour. Tlie formation width is 21 feet antl 
pavement width I 6 feet. 

Locality Map. 
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Scoops and 'Dozer in operation. 

CONSTRUCTION. 
C'oiistructioii o f  the T;lrnr-l)orrigo secticrn was car- 

ried out I)y day labour l)y the Delrartment. Tlie coii- 
striictioir orpnisation which liatl carrictl out the Guyra- 
lilior work was transferred to Ellor-Dorrigo as the 
final sections of the former work were coiiipleted. 
I.abour was o1)tained from the Dorrigo and Ebor dis- 
tricts. For construction purposes the work was 
divided into four parts as follows : ( I ) Dorrigo. east- 
ward to Dorrigo Mountain. 2% miles ; ( 2 )  Dorrigo. 
westward for 3 d e s  to  tlie junction of Main Road 
No. 120 and 1)evelolrmental Koad No. 1089; (3)  Three 
miles to I I miles. which followed tlie route of Dcvclop- 
nierital Road No. IO!); ( 4 )  TCleveii miles to 31 miles 
tiear I k r .  Coiistructioii lieadquarters wcrc cstahlished 
mi tlie Dccr I'ark River near Rleltlrum. al)out 16 i d e s  
west of Ilorrigo. 

Work on the section o miles to 3 miles west o f  Dor- 
rigo was coiiiiiieticcd iii  Fcliruary. 1938. 'The iicw road 
closely Followed tlie existing road which was widened. 
regraded antl realigned to the required standartl. Earth- 
works were comparatively light and were carrictl out 
largely liy hand methotls assisted by a tractor and 2 
cubic yard scoop. A broken stonebase course was 
laid as eartliworks were completed. the material lreing 
olrtainetl from a quarry about I miles west of Dor- 
rigo. \Vorli on the section incltitled the construction 
of a threr-slxm tiiiilwr Ileam IJridge over the Ueilsdown 
River at I h r i g o .  replacing a narrower structure which 
was i i i  poor condition ant1 on uiisatisfacttrry aliqmient. 
This lrridgc. as well its all other timber Ilridges on the 
Ellor-I lorrigo work. was carried out I)y day labour. 

Thc ncst section to be constructed was that Ixtween 
I I miles and 3 I miles west of Dorrigo. 'The interven- 
ing length I)etwcen 3 miles a i d  I T  miles had been Ire-  
vivrisly constructed for light trartiiic as Developmetital 

Road No. 1089 and the need for improvement was less 
urgcrit than on tlie rest of thc work. 

On the I I miles-3 I miles section earthworks were 
griierally heavier than on tlie o miles-3 i d e s  scctioii. 
Cuttings up to 25 f t .  in tlcpth were recpirctl on the I I 
miles-16 miles section which formed the connection 
between the end of 1)evelopnicntal R ~ ~ a t l  Nu. I&() antl 
the existing main road near Meldrum. and much of the 
excavation was carried nut in rock, mainly basalt antl 
hard shales. Work on the section included the coli- 
struetion of eight bridges. the largest streanis crossed 
1,eiiig the Dccr Park River, hIeltlruni Creek. Coutts 
[Vater antl Jiicks \\:ater. These Irritlges wcrc coii- 
structed by clay IAour in timlrer. 21s good qiiality tallow- 
wood was available in the district. 

\b'ork on this section was coinnienced in Julie. 1 [)AS. 
Irut progress was comparatively slow owing maiiily to 
the continual wet weather which was csperiencetl. 'l'lic 
1)orrig.o district is a IiiKli  rainfall arm.  the avcrage 
aiiiitial rainfall lreing :tpproxiniately So inches. 

Hy August. 1g .p  all work Trot11 I 1 d e s  to if1 iuiles 
had Ireen comple td  as mell as earthwol 
\York proceeded steatlily westward till 1)ecetnlrcr. I 94 I .  
Hp that time. the sectiou from I I miles to 31 miles was 
almost coiiiplctetl tlirougliout except fnr smie timl)cr 
I)ritlges and approaches. which were hrltl 1111 owiiig to 
delays in .the supply of timlrer. l a  atltlition. a start 
had been made, on clearing the sectioll Irctwccii 3 iniles 
to I I iiiiles. 

Tlie development of the war situaticm at that stage. 
however. caused the wliole organisation t u  Ire nioved i l l  

March to strategically important work. and the l<lror- 
Dorrigo road was left incomplete tlurinq the reciiailltlrr 
of the war period. although a few nien were retained 
to finish the timbcr bridges an(l approaches. 
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During the period work was suspended, the partly 

completed earthworks on the 3 miles to I I miles section 
caused trouble to traffic during wet weather and as a 
result, the Department authorised the Dorrigo Shire 
Council to construct two required inirior deviations 
by day-labour. 

At the beginning of 1946, conditions permitted a 
resumption of work antl the Department put work in 
hand again by day-labour on the section. 3 miles to 
I I  miles west of Dorrigo and also on tlie Icngth of 
about 2% miles from Dorrigo to the Bellingm Shire 
houndary at Dorrigo Mountain. Progress at first 
was slow, on account of the slow rate of rcleasc of plant, 
equipment anrl stall' froin war work. A crushing plant 
was installed in a quarry to provide crushed ruck for 
both hase and surface courses. Construction was con-  
pleted in April. i ~ &  Bituminous surfacing is pro- 
posed between thr Bellingen Shire bountlary and 3 
miles west of Dorrigo. l'avement strengthening anrl 
crushing of aggregate f u r  this work arc now complete. 

PAVEMENT. 
One of the iiiajor dirliculties in the construction of 

tlie Ebor-Dorrigo road was obtaining pavciiicnt 
tnatrrials for both hase a d  surface courses. On  the 
o miles to 3 miles section west of Dorrigo, a qiiarq- 
was opened up near Ilorrigo aliout 4 miles from the 
work because no suitable gravel was obtainable in the 
area. A broken stone-hase course was laid, and fine 
crushed rock rolled into it to form a surface course. 
( ~ ) n  tlie I I miles to 31 iiiiles section, some suitable 
gravels were fouiitl but riot in suihcient quantities or 
within an economical distance. The gravels were used. 
however, wherever pi-acticahle. For example. at 19 
miles. gravel was used f u r  1)oth the base and surface 
courses. Further west. the base course was broken 

stone with gravel surface course, while for the last two 
miles of the scction gravel was again used for both 
courses. \\'hen work recommenced in 1946 a quarry 
was opened on tlie Dorrigo-Coramba Road (Main 
Kuad No. 120) at approxiiiiately two miles from Dor- 
rigo. At this quarry pavement materials for both base 
and surface coiirse were crushed for the sections 3M. 
to I I M .  west of Dorrigo antl OM. to z)/,m. bctween 
Dorrigo and the Uellingen Shire Bountlary. 

Fulluwing are the details of the depth and type of 
pavement over tlie full length of rcconstruction :- 

Mileage Base Course Surface Course 
011- z'j1I west from Bellin-  crushed rock 3" fine crushed 

011- 3x1 a e s t  froin Dorrigo 6" brokcn stone 2" do. 
3% I I M  do. 5" crushed rock 3" do. 

do. 3" broken stone 3" do. 
19'61<-22'7&r do. 4" gravel 2" gravel 
zz.;Ar-Zs.yiT dil. .+"broken stone 3" do. 

gen Shire Ddy. rock 

r I> r -T< ,Tm 

28.9.~- 31nr do. 4" gravel 3'' do. 
The finc crushed rock surface course provided on 

the post-war work consisted of run-of-crusher brolien 
stone, with a niaxiinuin size of +$' iiich. Difficulty was 
experienced in finding a suitable hinder. 12 deposit of 
granite gravel existed within two miles of the road, 
but on test was found to have too high a plasticity 
antl to be too micaceous. X deposit of weathercd aplite 
mas foutid 011 the Dorrigo Mountain allout three niiles 
east of Ilorriyo. Init was also fount1 to be too micaceous. 
Both these deposits wcrc consiilcretl unsuitable for 
hiiitlcr in a fine crushed rock surface course which 
was intended to lie sealed with bitumen. Thcy were used 
it1 the 3 miles to T I miles section which is not to be 
sealed. Great care was taken to mix well tlie findly 
selected hinder and the fine crushed rock in the correct 
proportions. The work was done when weather con- 

I 

Bridge under construction at Rocky Creek. 
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Conatruciion in progress west of Dorrigo. 

ditiotis were niost favoiiralrle and a n1inilnum of artiii- C. Traffic \vas tlirn ;iIl~i\ved to use tlie road to drive 
cia1 \v:iteriiix was reqiiiretl. The  methotl atloptcd was :- lritider into the Irase coursr. 

1). Finc crrishrtl rock was sl~rcad i n  a layer along A. .I I)ase atid temporary running coul-se [If title the road to a tlepth that \\lien ci~iisolitl:itetl crrtslierl rock \vas lightly scaritietl m t l  c o n -  \voultl prnvi(le 3 iiichcs of pveiiieiit. pactet1 by  light rolling. 
13. The matci-ials were thoroughly mixed l)y blad- 

I{. The Irititling material was spre;ill i i i  a layer ing from one side of tlre road t i l  the otlier 
along tlie m i d ,  I&g fiaufietl at a pre- three times with a l i e a y  duty iiiotor gr;ider. 
tlekrminetl rate tlesixiietl to t i l l  the voids in \\.atering was :ipplictl to k r c i ~  material mnisr 
the scarilied base. until fiiial s~irr:r(liii~ was cciiiil)letetl. 

a 
1 

Typical view of new construction west of Dorrigo. 
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I;. C'otisolidation was ol>tairletl Iiy blading, rolling 
and I r y  traftic. using a power roller, watering 
Iieing cuntinnetl until a firm and even sur- 
face was obtained. 

The total area of 11:i~rinent constrriction carried out 
Ixtwecn I k r  and tlie tcip of Ilorrigo Mouiitaiii coin- 
prised po.000 sqtial-e j a d s .  

COST. 
The  following are tlic iiiiit costs for main itelns, ex- 

clusivc of IVorkers' Conipmsation Ttlsurance. Holidays. 
Camp, Depot, Leiieral Engineering aiid Clerical Supcr- 
vision Costs :-- 

Clearing and Grubbing. f g o  I S .  od. per acre. 
l':artli\vorks. iiicluding triiiniiing antl coniolidatioii, 

Catch drains. f r  5s. od. per INI liii. ft. 
4/6.S per cu1)ic yard (solid measurement) . 

Heiiiforcetl Concretc Pipe .culverts, including ex- 
cavation. back filling antl Iieadwalls, average 
fur all  sizes. 18s. yd. per liii. ft.  

('oncrete in  Iiox culverts excluding steel reinforce- 
mciit, f 7  9s. 3d. per cubic yard. 

Feiicing. Iiouiitlary ]lust and wire, Fz 9s. 8~1. per 
100 lin. ft. 

l'avement, base and suriacc courses. variabIe 6 
inches to X inches consolidated thickness, 3s. 
fid. per square yard. 

SUPERVISION. 
The bulk of the construction work was carried out 

uiidcr tlic general direction of the then Divisional 
Engiiieer. Grafton (Mr .  S .  \\;. Down), the ofticers in 
inimctliate charge of construction during various stages 
of the work being hlessrs. (;. V. Fawktier, \Y. J. C. 
Orr.  IC. C. Gray and T. S .  I-lupe. 

PROGRESS IN CONSTRUCTION OF BRIDGE OVER THE HUNTER RIVER 
A T  HEXHAM-PACIFIC HIGHWAY. 

0 

Stcatly progress is Iieiilg inatlc with the construction 
of the new hridgc over the Hunter Kiver ;it IIexham on 
the I'acific €Iighway. 

As mentioiietl in the r)ecenilicr. 1946. issue of Mczia 
f io t r t l s .  tw-o contracts were let in Novctnl~cr, 1()4s, one 
for tlie faliricatioti and supply of the steelwork to tlie 

Construction of Pier. of Bridge in progress. To the nqht will be seen the first steel truss 
span assembled prior to placement in permanent position. 
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Driving piles at Pier in centre of River. 

firm of Tlios. C. Pollard. Carrington. Ne\vcastle, a d  
one for the coiistructioti of (lie piers. erection of steel- 
work aiitl laying of the deck of the I)ritlgc t u  J. King & 
Son of Atleiaide. 

7’hc firin of Tlios. C. Pollard was subsequently 
released frnm its contract and the conipletion of the 
steelwork was then placed in the hantls of tlie State 
Dockyard. Newcastlc. Sub-contracts for the supply of 
machinery atid electrical eqtiipiiiciit. which had I)een 
entered iiito Iiy tlie original contractor. have become 
direct contracts with the Department. 

Fal)rication of steelwork has iiow progressed to the 
stage that only the lift span aiid the joists for the 
cstensinn of  the bridge remain to be done. 

,It the bridge site the contractor has cotiipletetl con- 
struction of three of the seven piers supporting the 
truss slmiis. aiitl the greater part of another. Operations 

are in hand on two further piers. otic supporting tlie 
lift s p i i  and a truss span, :uitl the other supimtitig 
two approach sI)aiis. The steelwork for nile truss span 
is almost roniplrtely crectetl in iircparation for placing 
in pnsition on the piers. 

Construction of the northern apprnnch etiibanlment 
:mtl roadway is Ijeiiig carried out  Iiy the Department’s 
(lay-lahour organisation. IVurk uii the struthern ap- 
proach has not yet cotiimeiiced. 

Sulxequent to the commencement of the coastruction 
of the bridge it was decided to lengthen the structure. 
partly on account of the poor bearing value of the 
adjacent grouiid for the support of embankmetits. 
arid partly to provide sotncwhat larger waterway. Tht. 
1,ritlge will. therefore. now coinprise six truss spans. 
including liftiiig sp;m. each 1-30 feet long. aiid thirteen 
spans .ko feet long of rolled stet.1 joists. 
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Tenders Accepted. 
TIN following Tcndrrs (exceeding L~,ooo)  were accepted by the Department during the months of April, 

May, and June, 1949. 

Amount of Kame of Accepted Tenderer. 
I 

Jf’ork or Cervice. 

s .  d .  
i ,794 0 0 Supply and delivery of one only p c. yd. ‘ I  ThewT.orain I ’  model L41 I Jaques Bros. I’ty. Ltd., Richmimil, 

Victoria. excavator. 
Supply of up to 500 tous of 80 ~ I O O  penetration bitumen and delivery Vacuum Oil Co. Pty .  I,td., Sydney 

thereof in drums f.0.r. Newport, Victoria, or into road vehicles ex refinery 
at Altona, Victoria. 

Supply of up to 500 tons of 60-70 penetration and up to  2,250 tons of 80-100 The Shell Co. of Aust. Ltd., Sydney, 
penetration bitumen, and the delivery thereof in bulk into road or rail 
tank waggons or into road vehicles ex the refinery a t  Clyde, iV.S.\\’. 

Supply of up to ,500 tons of Go-jo penetration and up to 2,’250 tons of 80-100 Bitumen and Oil Refineries (Aust.) 
penetration bitumen, and the delivery thereof in bulk into road or rail 
tank waggons or into road vehicles ex the refinery at Matraville, N.S.W. 

thereof in sound drums. 

delivery thereof into thc Departmeut’s vehicles f.0.w. Sydney. 

fixed cab skimmer shovel. 

X , h m  o o 

42,625 o o 

42,625 0 0 
Ltd., Matraville, N . S . W .  

Supply of up to i . 6 ~ 0  tuns of 80-100 residual bitumen and the delivery The Commonwealth Oil Refineries 24,750 0 0 

Supply of u p  to  500 tons of (>0-70 penetration Native Asphalte, and the Neuchatel Asphalte Co. (A’sia) I’ly. 9,750 0 0 

Ltd.,  Sydney. 

Ltd., Sydney. 
Supply, assembly and erection of  excavator^ Rlaw Knox .. Insley .. c .  yd. Noyes Bros. (Sydney), Sydney ... 7.650 U 0 

... Creen Point Shipbuilding and En-  9,241 1 1  7 
gineering I’ty. Ltd. .  Concord. 
KT c T l l  

Docking and overhaul o f  vehicular ferry vcsacl (D.M.R. No. 40) 

......... 
. . . . . .  5,201 IO o Erection of two cottages in the Municipality of Deniliquin Messrs. G. Muir and A.  \Vood. 

C.arnegie. Victoria. 
~ ~~~~ 

The following Tenders (exceeding LI,OOO ) were accepted by the  rcspective Councils during the months 
of April, May, and June, 1949. 

Amaroo S .  

Apsley S. 

Bland S.  ... 
I ,  ( . .  

Ruolirirw S 
Roree S. ... 

CodLora S :  

Conargo S. 

Concord hl. 

Coolamon S 

Coonamhlr 11 
EUrobCJddlla S .  

Gosford S.  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

7 

I 1  

377 
57 

I 1  
61 

237 
310 
2o6 ~ 

233 

7 i  
20s 
206 

334 

3.58 

200 I 
243 

I r q  
51 

2 2 5  

505 

Supply of 954 c. yds. aggregate I X I  m.-rRg.j3 m. Orange- 

Supply, delivery and spreading 9,407 c. yds. Fravel east 

Gravel resheeting and scarifying pavement . . . . . . . . .  

Molong Road. 

and west of Malcha. 

. . . . . . . . .  

Supply and delivery 14,000 c. yds. gravel . . . . . . . . .  
Supply, delivery and spreading gravel at variou4 locations 

: : : I  Supply, delivery and spreading T 5,530 c .  yds. gravel 

~ u p p ~ y ,  delivery and spreading 14.0<15 c .  yds. gravel . . . I  

Resheeting with Liam between 15 m. and 16 m. 72 chs.,’ 

Reconstruction bet.ueen chainage 5,640 ft. and Wellbank- 

Supply. delivery and spreading 8 , y ) i  c .  yds. gravel ... 
Supply, delivery and spreading sandy loam . . . . . .  
Operation of Nelligen Ferry over Clyde Rivcr a t  Nelligen 

1)elivrry nf slag from B.H.P. By-Products Pty. Ltd. for 

17 m. 5 2  chs. t o  r q  m.  40 chs., and 23 m. to  2 7  m. 

street. 

for three years from 1st .4pril. 1949. 

rcscaling. 

Broula King Mineral 

W. H.  Marshall . . .  

I. pi. BIiller . . . . . .  
I .  N .  Niller and F. A. 

Syndicate. 

Lewington. 

Ilunn Bros. 
R. G Gardner 

... 
A. C. Stepliens and 
I<. 1<. Barnes 

John Cassidy and Sons 

C. G. Staines and 

G. Gillham . . . . . .  
Messrs. Daniels and 

R .  N. Robson . . . . . .  

Grundy. 

Patrech. 

Amount. 
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I<oa( 
xo. Council. 

Holbrook S .  331 
IllaboS. . . .  .'::I 57 

j x  

Kyeamba S .  ... 384 
... 211 

I.eeton S ._ . .  _ . _  80 

Iiverpool l'lains S .  72 
Manning S .  ... T T I  

1 1 2  

. . . . . .  
Murrumhidgee S .  321 
hlnswellbrook S.... 2 0 8  
I'atrick I'lains S.  10.51 
Severn S .  . . . . . .  q 

9 

Tumut S .  ... 27,) 

. . . . . .  
Tornii S.  ... I 1 2 5  

... 4 

... 
I 

... 4 
[Jralia S .  ... . . . I  !I 

Wakool S .  '4 

\Varailgcry S .  514 ... 
, . . I  

\\ indouran S .  _. .  L I  

... ? I  

... L I  

Supply and delivery nf 4.900 c .  yds. gravel . . . . . .  T. Carstens . . . . . .  
Supply. delivery and spreading gravel . . . . . . . . .  G. A .  Metcalfe a n d ,  

W. E. Craineer. 

Removal and re-erection of rrtaining wall, picket fence and 

Supply, delivery and spreading 7.400 c. yds. gravel . . .  C .  11. hIalnney ... 
Supply delivery and spreading r),hon c. yds. gravel 
Gravel and lnam resheeting . . . . . . . . . . . .  . . _ I  Shuttleworth and 

1;. Hrnwn . . . . . .  
footpath. 

. . .  . . .  

Grace. 
. . . . . .  

Supply of 7,230 c. yds. aggregate lor bituminous uwrks ... Manning Sand an cl^ 
Gravel Co. 

Scarifying anrl reshaping .j.68n chs. of road _ _ .  

l<enurfacing with bitumen . . . . . . . . . . . . . . .  
Operation of Forster-Tuncurry Ferry . . . . . . . . .  
Supply, delivery and spreading 4.220 c. yds. loam _ _ _  
Supply and delivery of 3.500 c .  yds. gravel . . . . . .  

Construction of appn~aches tu hlariiwa~i Crcck Bridge ... 
(:ravel resheeting . . . . . . . . . . . . . . . . . .  
I<econstruction and regrading between Gilmore and Tumut 

Supply and dclivcry of aggregate to stockpiles 

Gravel resheeting 8.O4o c. yds. 

Construction 111 Hildebrands Bridge . . . . . .  ... 

. . . . . .  

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

supply ancl delivery of aggregate . . . . . . . . . . .  . /  
Supply and delivery 9,645 c. yds. gravel . . . . . . . . .  
Supply and delivery 1.ii.r. IJralla 111 1,660 tons aggregate 

Supply and spread 4.400 c. yds. limestone gravel from 

Shouldering and resheeting writ11 loam 14 ni.-IS in., 

Construction aroun,l Black Swamp-earthworks anrl cul- 

Construction of loam pavement, supply of maintenance 

ronstructiiin of unfrrmctl road at WaiiKsnella, 1.j 111. 

lor biturninuus seals and reseals. 

8.0 m. to 1 0 . 2 0  m. 

15.21 m. 2 2 . 2  ni. and 30.3 m.-33.j m. 

verts. 

Irrani, etc.. a t  Hlack Swamp. 

1.5nc f t .  tu 2 6  111. r.5no ft .  I 

R.H.I'. Hy-~'roductsi 

C.  .\. Uows and Sons .. . '  
1 .  Grace . . . . . . .  
ii. C. J3arbcr . . . . . .  
\V. A. Smith . . . . . .  
Frost and Spriggs ... 
Kennedy Rrus. ... 
A. Sheather . . . . . .  
Hunic Xuad Construc- 

tion aiid ICarth 3 lm-  

I'ty. Ltd. 1 

... 

ing Co. 
hlurrumbidgee 

and Gravel Cn. 
4 .  Sheither ... 
R. C.  Harher . . .  

J .  C. (;roves 

Vincent Murphy 

Hiverina I<oarl 
slructiin! (.U 

J .  c'. Grove5 . ._  

... 

Sand 

... I  
" ' I  
. . .  

. . .  

Con- 
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SYDNEY HARBOUR BRIDGE ACCOUNT. 
Income and Expenditure for the period 1st July, 1948 to 30th June, 1949. 
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MAIN ROADS STANDARDS. 1 
i NOTE: Numbers prefixed by U A " are drawings, the remainder are specifications unless otherwise noted. 

Form No. 
EARTHWORKS AND FORMATION. 

70* Formation. (Revised, June, 1949. 
A 153z* Standard Typical Cross-sections. 
A 1149* Flat Country Cross-section, Type A. (Revised, 1930.) 
A 115o* Flat Country Cross-section, Type B. 
A rrgr* Flat Country Cross-section, Type DI. (Revised, 1936.) 
A 115z* Flat Country Cross-section Type Dz. (Revised, 1930.) 
A 1476 Flat Country Cross-section, Type EI. (Revised, 1937.) 
A 1 1 ~ 1  Typical Cross-section One-way Feeder Road. (1936.) 
A 1102 Typical Cross-section Two-way Feeder Road. (1931.) 
A 114 Rubble Retaining. Wall. (1941.) 

(Revised, 1936.) 

PAVEMENTS. 
(Revised, January, 1939.) 71* Gravel Pavement. 

228* Reconstruction with Gravel of Existing Pavements. 

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

(Revised, January, 
1939.) 

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

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

Course. (Revised, October, 1933.) 
296 Tar. (Revised, May, 1949.) 
337 Bitumen. (Revised, February. 1939.) 
305 Bitumen Emulsion. (Revispd, September, 1942.) 
351 Supply and Deliverv of Aggregate. (Revised, July, 1941.1 

3o1* Supply and Application of Tar and/or Bitumen. (Reviaed, December, 

122* Surfacing with Tar. 
145* Siirfncirlg with Biturnen. 
93* I<e-surfacing with Tar. 
94* Re-surfacing with Bitumen. 

65. WatPtbonnd Macadam Surface Course. (July, 1939.) 

1948.) 
(Revised, January, 1949.) 

(Revised, January, 1949.) 
(Revised, January, 1949.) 

(Revised, January, 1949.) 
230* Tar or Bitumen Penetration Macadam, Surface Course, 2 inches thick. 

66* Tar or Bittimen Penetration Macadam, Surface Course, 3 inches thick. 

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

466 Bituminous Flush Seals and Reseals-Fluxing of Bindt-rs. (March, 

(Revised, December, 1936,) 

(Revised, September, 1936.) 

A 1147 (March, 1932). 

7947.) 
GENERAL. 

342* Cover Sheet for Specifications, Council Contract. (Revised, April, 1939.) 
zqB*General Conditions of Contract, Counril Contract. (lievised, August. 

64* Schedule of Quantities. 
39* Rlllk Sum Tender Form, Council Contract. 
38* Bulk Sum Contract Form, Conncil Contract. 

1048.) 

(Revisrd, August, 1946.) 

121* Provision for Traffic (Revised June 1947) with general arrangement, 
(Revised, Jannary, A 1323* and details A 1325; of temporary signs. 

1947.) 
A 1342* Warning Signs, Details of Construction. 
A 1346 Iron Trestles for Road Barriers. 
A I341 Timber Trestle and Barrier, 
A 1824 Light Broom Drag. (1041. 
A I924 Pipe Frame Drag. 
A 178 Mould for Concrete Test Cylinder. 

A 14s2~s}Tree Guards. Types A, E, C, D, E, F, and G. 
197% Hire of Council's Plant. 

A 478* Specimen Drawings, Rural Road Design, with drawings A478** and 

A 478c*Sperimen Drawing, Flat Country Road Design. 
A III3* Rural Road Plan and Longitudinal Section Form (tracing cloth). 
A II14* Rural Road Cross-section Form (tracing cloth). 
A II15* Urban Road Plan Forms (tracing cloth). 

A 1381-3 

(Revised, April, 1937.) 

A 478B*. 

193 Duties of Superintending Officer (instructions). (Revised, July, 1938.) 
314 Standard Regulations for Running of Ferries. (Revised, January, 1947.) 

355* Instructions for Design of Two-lane Rnral Highways (1937). 
A I645 Stadia Reduction Diagram. (1930.) 

A 1487* Horizontal Curve Transitions (diagrams). 
A I@*, A 1488~*, A 1488~*, and A rq88c*.-HorizontaI Curve Transitions 

A 1614 
369* Instructions for Design of Urban Roads (1939). 
288 
402 

(tables for speeds of 30, 40, 50, and 60 miles per hour). 
Widening of Shoulders on Crests. 

Instructions for Design of Intersections (Revised, January, 1948.) 
Instructions for Design of Rural Intersections (acceleration and decrlera- 
tion lanes). (1941.) 

Form No. 
KERBS, GUTTERS, AND GULLY PITS. 

243 

245 

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

Gully Pit (Revised May 1939) and Drawings (a) with grating (A 1042); 
(b) Kerb inlet odlv (A'1043) ' (c) with grating and extended kerb inlet 
(A 1352); ((I) extended keri inlet (-4 1953). 

(A134A.) 

A I90 Gully Grating. (1933.) 
A 1418 Concrete Converter. (1936.) 

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

Plain (A 494); (b) Rabbit-proof (A 49E4; (c) Flood gate (A 316). 
143 Ordnance Fencing (Revised, February, 1934) and Drawing A 1 

(Revised, November, 1939.) 
144 
246 Location qf Protertion Fencing (instruction) (Revised, May, 1940.) 

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

Chain Wire Protection Fencing and Drawing (A 144). 

A 1301 Motor Trdffic By-pass feet wide. (1936.) 
A 1875 Motor Trafic By-pass 20 feet wide. (1942.) 

BRIDGES AND CULVERTS. 
A 4 Standard Bridge Loading (general instructi0.i). (1948.) 
A 4A Standard Bridge Loading (instruction for dead-end Developmental 

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

(Revised. November, 1948.) 

A, 26 Waterway Diagram. (Revised, 1943.) 
371 Waterway Calculations. (193%) 

A 421 Boring Gear. 2 inches. (1!130.) 
A 44 Boring Gear, 3$ inches. (1926.) 
A 2847 Rod Sounding Apparatus. (1945.) 

A 2995 Rod Sounding Apparatus, with triiiwl (1947). 
25* Pipe Culverts and Headwalls (Revised, December, 19.39) aud drawings, 

Single Rowsof Pipes 15 in. to 21 in. dia. (A 1431). 2-3 ft dia. (A 139*), 
3 ft. Gin. dia. (A 172;). 4 ft. dia. (A 173*), 4 ft. 6 ill. dia (A 174), 5 ft. 
&a. (A 175), 6 ft. dia, (A 177); Double Rows of Pipes, 1 5  in. to 21 In. 
dia. (A ZII*) 2-3 ft, dia. (A 203*), 3 ft. 6 in. dia. (A 215), 4 ft. dia. 
(A 208), 4 ft. 6 in. dia. (A 207), 5 ft. dia. (A 206), 6 ft. ilia. (A 213); 
Treble Rows of Pipes, 15 in. to 21 in. dia. (A ZIO), 2-3 ft. dia. (A 216) 
and Straight Headwalls for Pipe Culverts, 15-24 in. dia. (A 1153.). 

A I* Joint for Concrete Pipes. (Revised, August, 1933.) 
A ~ q z *  Inlet Snmp Pipe Culvertsfor 3 ft. dia. or less. (Revised, December, 1947. 

138* Pre~Cast Concrete Box Cnlvert (Revised, February, 1948) and drawings. 

. 

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

A 311 Concrete Arch Culvert, 5 ft. high. (1931.) 
A 314 Concrete Arch Culvert, IO ft. high. (1931.) 

206* Reinforced Concrete Culvert (Revised, February, 1948) and instruction 
sheets (A 305. A 359, A ,106, A 304). . 

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

300 Pile Drivers, specification for 25 ft., and drawings for 50 ft. (A 2091. 40 ft. 
(A 253), and 25 ft. portable (A 1148). 

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

A 45 Timber Brirlge, Standard Details. (Revised, October, 1947.) 
A 1791 Timber Beam Skew Bridge Details. (1941.) 

164 Timber Beam Bridge (Revised, April, 1947) and instruction sheets, 
16 ft. (A~I), 18 ft. (A 68), 20 ft. (A 70) and 22 ft. (A 1761). (Amended 
August, 1946.) 

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

Single Span Timber Culverts, instruction sheets for 
16 ft., 18 it. and 20 ft. between kerbs. (1931.) 

139* Timber Cnlvert and drawings, I ft. 6 in. high (A 427), z ft (A 428), 3 ft. 
(.4 429), 4 ft. (A 430), 5 ft. to 8 ft. high, (A 431). 

326 Extermination of Termites in Timber Bridges. (Revised, Octobcr. 1940). 
A zzz* Pipe Handrailing Details. (Revised, July, 1947.) 

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

A 1226 and A 1165 

A 1222, A 1166, and A 1223 

(1928.) 

(September, 1947.) 

Roads, 309 Castlereagh Street, Sydney sinqk copies being free to Councils. 



State Highway System 
of the 

State of Yew South Wales 

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

SCALE 
50 0 50  I00 150 ‘200 

25.723 

2.309 
UNCLASSIFIED ROADS. in Western part of State, coming 

within the provisions of the Wain Roads Act ............ 

Area of New South Wales, 309,433 square miles. 
Length of public roads within New South Wales, 126,058 miles. 

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
ACT, AS AT 1st JULY, 1948. 

State Highways ............................................. :... ......... 6,490 
Trunk Roads ............................................................... 3,741 
Main Roads .......................................................... 12,635 
Secondary Roads (County of Cumberland only) ............... 56 
Developmental Roads .................................................. 2.831 

TOTAL ... 28,032 -- - 
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