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The Late 

B.E., M.I.E.Aust., M.Inst.T. 

Commissioner for Main Roads 

2nd August 1946 to 18th August 1953. 

I n  1941 lie \vas ;ippoitited .Assistant C'iimmissioner 
ftir Slain Roads, aiid in Til46 Cotiiiiiissioticr for Maill 
Rllads, 

RIr. Toyer enlisted in the Sec i i~~t l  .\iistralian I n -  
perial Forces in 1041. in \vhicli he served with the 
Engiiieers uiitil 1 t 1 ~ 5 .  He ;ittainetl the rank of Colonel. 
IHe served during I g + - q  in the Northerli Territory 
2s Chief Eiigitleer ( i f  the Northern Territory 1;orce. 
respoiisiI)lc for co-ordinating c u n d  supervisillg mis t  of 
the work on the North-South road. aerotlroiiie con- 
struction. ant1 other works by servicc and civilian 

The late Alfred Edward Toyer. 

organisations. H e  antl his miits were I;itrr iii Netv 
(;iiinea. Alorritai ; ind Uoriieo. AIr. Toyer \vas men- 
tiunetl in tleslicitclies for service i i i  t h r  Soutli-\\:est 
I'acitic Xrea. 

hlr. Toyer  \vas ;I l lri i i lwr Oi the Institution oi 
IGigiiicers. ;\ustralia : a Member of  the Iiistitutc oi 
Tranqiort. 1.ontloii. and a \ke-C'liairmati of the Kew 
Soutli \\.ales Section : ;I FcIlti\v of tlic .-\ustralian 
l'lanning Institute. a k'ellinv of the Inbtitiite of I'ublic 
.-\tliiiiiiistratii)~i atid a hleniber ( i f  the C ' o l u l i d  of 
Alnnagemeiit (Di the lioarl Safety <~iniiiciI o f  Sew SiiutIi 
\\'ales. 



2 Sydnry, Sr@lember, rg j3 .  L‘ol. X I X ,  No .  I. 

Gates and Grids on Main Roads 

NQLIRIES are iiiatle fronl  time to time as  ttr F , the respective responsibilities of the landholder, 
the Council and the 1)eparttiient ot hilain Roads in the 
control. provision ant1 maintenance of gates and vehicle- 
grids on hlain Roads. I t  is  considcred appropriate 
therefore to set out the general position and to re-state 
the Llepartment’s policy. 

I t  is the Ilepartment’s objective so far as practicable 
to secnre the ultiinate elitiiitiatiiin of both gates and 
grids on Main Iioatls. In considering the elimination 
of gates and grids regard has t o  he paid both to the 
itnportance of the ma(I a id  to the volume of traffic. 
Chnplcte eliniitiation of both gates and grids is hoth 
practicalJle and desirable and has lieen largely accom- 
plished in closely-smletl areas ;mtl 011 Maill Roads 
carrying ii substantial volume of traffic. This applics 
gerierally over the eastern half of thr State. other than 
on certain Main lioatls carrying little traffic and pass- 
ing through sparsely-settled districts. In the western 
part of the State there is a sotnewhat lesser percen- 
tage of Main Roads where conq1lete elimination of 
gates antl grids is justilietl. but in  all cases where gates 
niust reimin. they should be supplcmeIltetl by gritls. 

Comirils are asltetl to review periodically the gates 
and grids on Main Rriarls in their areas. with a view 
to scciirinc the removal of these where warraated 
in the pn1)Iic intercst. T\’h?re it is considerecl that a 

gate must remain. antl no grid has heen provitletl. 
arrangements should I)e matle for a grid to be installed 
in place of tlie gate and the gate moved to one side. 
Where it is considered that a grid must remain. and 
it is not in the centre of tlie road, arrangements should 
he niade for it to  he centralised. 

Under section 39 of the IiIain Roads Act a l l  
proposals for the erection nf gatcs antl vehicle-grids 
on main roads need to lie approved by the Department 
prior to esta1)lishment. O n  important Main R ~ a d s .  
the Department considers that grids sliould be made 
of sufficient width to carry safely two lanes oi traffic, 
i.e., not less than 20 feet. l h e  Department has avail- 
able standard drawings giving fu l l  details of IO feet, 
12 feet antl 20 feet wide grids. There is no obliption 
on any landholder lo use one of these designs. Imt he 
should be requiretl to see that the grid conforms with 
the strength. safety-. width atid general arrangement 
of a stantlard design. 

The Departnient is not agreeable to the erectiotl on 
main roads of gates or grids in fences built to tlividc 
stock reserves under lease. 

The Department does not contrihute towartls the 
cost of the erection and maintenance of a grid, and 
the landholtler is requiretl to meet the full cost ancl 
to make arranEenients for its erection and sul)sequent 
maintenance. \Vhen a grid is to be erected, the Depart- 



nient will assist the Council in  constructing and nrain- 
taining the approaches to the grid, and also to the 
gate in its new position. on the same hasis as that 
applying generally to works on the road. 

If a grid is not being niaintainetl in a safe condi- 
tioii or at thc level a t  which it was originally con- 
structed, it is for the rnad authority to direct the 
attcntion of the lantlholtler to this. In the evcnt of 
dangerous conditions arising at a grid at short notice 
oil a Main Road controlled by a Council, and which 
can readily hc remetlied by action by the Council. thc 
lantlholtler being absent or at a distance, then remedial 
action inay IIC talccn, hut the Council should com- 
municate ininietliately with thc lan:lholtler requesting 
coniplctir)ti of the necessary repairs. The laritllioldcr 

should Ijc chargcd with the cost of any repairs carried 
out by the Council. 

Iandholders’ gates on Main Roads are the respon- 
silility of the landholder and are to be painted white 
or striped antl provided with red triangles studded 
with reflectors or white painted nictal sheets triangular 
in  shape. with sides z feet 6 inches long. The stan- 
dard warniiig sign with the legend “Gate” or ‘‘(;rid 
and Gate” is to he erected in advance of vehicle-grids 
and/or gates. The Deliartment will provide these 
standard warning signs. The landholder is entirely 
respoiisilile for the provision antl maintenance a t  his 
own cost of the further notice hoards prcscribc:l by 
section 2j1.4 ( j )  of the Local Governmeiit Act, 1919. 

Miscellaneous Activities Bulletin 
iZ Inilletin rclating to miscellaneous activities on main 

roads. first issued Iiy the I>epartmcnt of Main Roads 
i i i  1937, has lire11 revised and reprinted. Tt scts out 
the resl)ollsil)ilities and policies of the Department of 
Main Roads pursuant to the Main Roads Act and the 
priicetlure to IJe folltr\vetl by Councils and other public 
ho:lies and by persons in  respect of miscellaneous 
activities within the lxmntlaries of proclainletl main 
matls. 

The first 
],art deals with those activities connected with the use 
C J ~  main roarls for vehicular and pedestrian purpobcs 

The Indletin is tlividctl into three parts. 

and covers srrch matters as signposts, mileposts. tlrain- 
age. footpdths. kt.rl)ing and guttering. traHic lines and 
the planting antl preservation of roadside trees. The 
second part deals with thc arrangement of utility ser- 
vices within main road bountlaries and the openitlg 
of roads for untlergrountl services. The third part 
deals with activities conncctctl with the nsc of main 
roads for private purposes. such as advertising. kerlr- 
aide petrol pumps. gates and grids and the control of 
the weights of loads on vehicles using maill roads. 

Copies of the hullctin have lieen distrihutetl to M u n -  
cipal antl Shire Councils. 

SYDNEY HARBOUR BRIDGE ACCOUNT 

Income and Expenditure for period 1st July, 1952 to 30th June, 1953 

1ncornr. I Enprwdituur. 

- _ _ ~  -~ 

I t 
. . . . . . . . .  Road ’l’nll< . . . . . . . . . . . . . . .  ... 595,371 Cost of Collecting Road Tolls 61,029 

‘framnky and Omnibus I’assangers . . . . . . .  25,899 Maintenance and Minor Improvements . . . . . .  100,862 

. . . . . . . . . . . . . . . . . .  L 

. . . . . . . . .  Contribntions- Provision fur 1 rarfic Facilities 7.550 
Itailwav I’assengers 135,969 Alterations to Archways 21,4b4 

Rent  fro,,l properties . . . . . . . . . . . . . . .  14.262 Administrative Expenses . . . . . . . . . . . .  3.oib 
hlisrrllaneous 52 Loan Charges- 

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

Interest . . . . . . . . . . . .  220,243 
Exchange . . . . . . . . . . . .  .LI,o8y 
Sinking I’iind 65.577 . . . . . . . . .  

306,909 
Miscellaneous . . . . . . . . . . . . . . . . . .  2,rSq 

L 7 7 1 . 5 5 3  I503.074 

~. ~ ~~~~ 
~ ~ 

N O T E  : Tlic figures in the above statement arc subject t o  adjustment upon completiorl of accounts for the  year 
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A typical bitumen surfaced Main Road. A section of the Hume  Highway 20 miles 
north of Holbrook. 

Bituminous Surfacing Work 
Theory and Practice 

by 
J . H .  MOULD, B.E., A.M.I.E. AUST., Executive Engineer 

Many miles OF initial bituminous surface coats are laid each year in New South 
Wales and old bituminous surface pavements regularly require resurfacing. Bituminous 
surfacing work ia therefore one of the moat important phases of road engineering 
practice. The following article discusses briefly the theoretical background to the work 
and describe. how the theoretical requirements may be achieved in practice. 

A Iiitutirincius surface coat is essentially a layer of 
inineral aggregate put down on a prelared pavemetit 
of gravel, or cruslictl rock or similar material. the aggre- 
Kate being held in position partly I)y the mechanical 
iiiterlocliing of  the stones comprising the axaregate Init 
princilially by :in adhesive coat of 1)ituniinous l)intler. 
.I 1)ituiniiious surface coat does not add any aliprecia1)Ic 
strength to tlic pavcnictit : it serves rather to protect 
tlic pavement froiii wind and water erosion and from 
surface tlistnrliance by wheel loads ; at the saiiic time it 
provides a smooth-riding hut non-skid. tlustless, 
riinniiig surface for traltic. If a pavement is too thin. 
wheel loading will cause the su1)gr:itIe 1)cncath the 
Iiavenient to distort, the pavement will lose its shape 
and tlie surface coat will I)e destroyetl. Likewise, if 
the niaterial comprising the paveinetit itseIt lacks 
staliility it will distort itntlcr wheel luads and the 
surface coat will craze and crack. This may not alway; 
lie apparent during dry weather but. if tlistortioii antl 
cracliing (if  tlie pavement has occurretl. then wet 
weather will inevitalily be followed I)y pot-holes aftcr 
periods of rain. The smooth riding qnalities of the 

hislir t l  ~ravemeiit are depentlent entirely u11on tlie care 
mid attention given to the preparation o f  tlie paveinetit 
prior to the application of the surface coat. ;\n article 
by H. C. Macready on tlic preparatinii for Iiitumeii 
surfacing of pavenients was I)ul)lislietl i n  ‘* l la in  lioatls” 
for  1)eceiiilier. 1952. and the importatice of this phase 
cannot lie overstressnl. lnatlcqriatc compactir)n o f  a 
Ijavrtliellt will lcatl to early failure. Inequalities in thc 
surface of  the pavement wi l l  not lie removed I)y tlic 
surface coat and. apart from this iiii(1esir:hIe icaturc 
niay also lead to earl) pavriiieiit failure. Some oi the 
lint binder sprayed 011 the road will flow from the Iiigli 
spots into tlie depressions. antl so thcrc may he insulii- 
cient litider at high spnts to  lioltl the cover stone i n  
positinn. W e  may expect the high spots to be tlie tirht 
parts of the pavenient to show signs I ) C  ravelling ant1 
pot-holing undcr traftic. ( hi the (ither Iiantl. csccss 
birider in  tlie depressions will be squeezed to the surface, 
causiti: fatty or slick patches and very oitcii 1)iiiiips in 
tlie pavement. This is particularly so  when tar is used 
as ii binder since tar develops a tough skin on thc sur- 
face hy comliination wit11 oxygen iron1 tlie air. lTntle~- 
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Sprayer taking delivery of hot binder from bank of oil 
fired kettles at Depot. 

the kneading actioii of the trafic. sirrpliis live tar in the 
pavetiient Ijrcaks through weak spots in the surface 
skin. erupts over the surface arid hiiilds up into bumps 
as  he hitider accuinulates tlel)ris and grit. 

The life of a surface coat will depend 011 two factors, 
n:iniely. the rate or  wcar of the stone by attrition under 
traffic and the period over which the binder will retain 
its adlicsive properties. For the commercial aggregates 
nnriiially used.-cruslictl hasalts. limestones. river 
gravels. etc., with French coefficient of wear not less 
tliari In-it can usually be assuinetl under local traffic 
cotiditions that the stone will outlast the hindcr. The life 
of the Irindcr is therefore the governing factor, and as 
the surface coat is a "protective" coat atid does not add 
any apprecialde strength to the pavement. there is no 
overall economic advantage to the gained in laying thick 
coats cif aggregate which add considerably to the initial 
cost c i f  the work. The objective of the work should 
therefore he to lay a coat of aggregrate one stone thick 
\\ ith just suficient hinder to coat the stone and hold it 
firmly in pcisition. Too little hinder will lead to early 
failure of the surface coat by ravelling : tcio much Iiinder 
will result in a slick surface coat hazardous to traffic. 

It is important to note that the amount of aggregate 
required to cover tlie pavement one stone thick will 

u r y  with the grading of the aggregate. The larger the 
size of aggregate. the less road area will it cover per 
unit volume antl the greater the quantity of binder 
required to hold it in position. This point is sometiines 
overlooked in prcpariiig estimates and in planning work. 
A successful surface coat can be laid with any aggregate 
graded helow a limit of I in. maximum size provided 
n careful assessment is made of thc coverage of the 
aggregate and the correct amount of 1)inder. The fol- 
lowing tahle giving the rate of application of crushed 
stone aggregate for the various grades coiiimerciall\. 
ohtainahle acid tlie corresponding rate of application 
of binder has proved to be a fairly reliahle guide. 
I Towever, some minor variations would be require<, 
particularly for aggregatcs from + in. to + in., to sult 
1:ariatioiis in grading. Aggregates with a large pre- 
ponderance of coarser sizes woukl cover less area than 
that given in the tal)le antl rice  w r s a .  Tlic shape of the 
individual stoncs comprising tlie aggregate is also a 
factor influencing its covering capacity. 

I t  is worth noting also that some aggregates, par- 
ticularly some classes of crushed slags and quartz 
aggregates, have a tetitlency to shatter under the impact 
of rollers and heavy traffic wheels. Although the 
!Jiattercd pieces may remain incorporated in the pave- 
ment, the degratlatiurl oi the aggregate results in the 
liinder hecoming excessive. which can give rise i n  time 
to a slick surface. Wlierc aggregate suspected of 
having this property is used. the binder should be 
reduced to thc a1)solute minimum required to hold thc 
stone in position during the setting-up period. 

In  practice it is found that hest results are ohtaiiictl 
with aggregates of iiiaxitnum size of 4 in. for initial 
surfacing coats and B maxinluni sizc of 4 in.  for 
resurfacing coats. although tlie larger, size may be ad- 
visablc for resurfacing work in ccrtalll circumstances. 
particularly whcre tlie existing surface is slick due to 
excess hinder. In this casc the larger size aggregate 
will provide a greater volume of voids to ahsorh thc 
surplus bintler. I lowever, resurfacing is at best 3 
tetnporary remedy d y  for slick pavements. and it will 
cventually he necessary to remove the excess biliclcr 

TABLE. 

I Kate of application of binder-cold gallons per squarc yard. Itate uf application of crushed stone aggregate. 

1 I I No primer 1 o n  primer or as reseal. 
Limit of Square yards ~ i grading. 1 per cubic yard. Suminal gauge 

Tar. Ritiimen Tar. 
I 

3 in.-$ in.  1 . 32  ... . L 7  ... in. 1/65 

' 29  ' 3  1 '24 . 2 6  8 i n .  t in. -8 in .  1/75 

; in 1 in.- & in. I /55 .26 ..?8 ' 2 1  ' 13  

f i  i n  in.- ,% in. 1 / I 2 0  '22  '24 '19 I 

in. 4 in.-# in. 1 /50 '27 . L [ )  ' 1 1  ' 2 4  

" 7  

For  two coat work, the separate applica. 
Reduce up tu om, galla. on very 

,\'otc: aljove fignres arc for single applications o f  graded axarcgate. 
[ i ~ l l s  of aggrcgatc \vould hr lighter. IiUt the total alrl~lication heavier than the rates listed. 
slick hurfaccq. Iiicrrasc up to 0.05 galls. on very rough and/or absorbent surkiccs. 
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Layinq paper mat for ytart of full width spray run. Note guide bar on sprayer. 

1)y Iiiirning it ( i f f  tlic sul-i;iw I J I -  ciivcriiig i t  1)v tlic 
:ippIic;iti(iii ci f  ;in olieii grcitled Iiitumiiious niacatlatii. 
.\ggregate larger than 3 in. gauge should iiiit lie user1 
for rrsurfaciiig with tar ah difficulty will lie esperiencetl 
iii Iiokliiig the larger stone iii Iiositioii during the settiiig 
u l i  of the tar. XIoreover. tar has :i shorter life thaii 
Iiitutiien atid (lie use ( i f  the ?;mall gaug- will give :I 
Iwtter eciiiioiiiic I~alaticr of tlic life i i f  the Iiintler ancl 
\vcar of (lie stotic. 

I<xlierience has alsii sliown that wlierc aKgrepitc 
pratletl from coarse to tine is cast. cither by haiitl or 11) 
inrrli;iiiical iiicaiis. ul:ciin the Iiaveiiieiit. iiievita1)ly sonic 
o f  the tines reach the Iiavrmrnt tirst so  that a propcir- 
tion of the larger sizc stones rest (111 finer particles. 
This results in a rather rough open stirfacc tinish oi 
varyiiifi. th ickne~s  and. due to tlir poor ititerlocking ant1 
1)iiitling of the stone. there is a tendency for the larger 
priijcctiiig stones to lie dislodged liy traftilc. Iriss ( i f  

zpgregate can lie serious i f  it is ~io(irly graded with a 
I~relmitleraiice oi tines or ii the quantity of Iintler- has 
nrit Iieen sprayet1 with a high tlegrre of accuracy, antl. 
:!part from \r;i>tagr I J ~  stone, a slick ~)avetnent will 
iesult. If a ni(ire or less "cine size" aggregate C R l i l l ~ J t  lie 
olitaiiieil. Iieht results are ol)taiiietl wlicii the aggregate 
is divided into two scliarate patliiigs. tlie coarse 
g:radiiig Iieing spre:itl first one stone thick and rollet! : 
thc  titier grade then liein!: spread to  fill the surface 
.goids atid r(ii1111g reiieatetl. .I tine textured tinil-skid 
surface of ui i i f (~rm thickness is thus olitained without 
aiiy hiss oi aggregate. 

I he follo\ving gratliiigs ni l1  meet these requirenietits 
,uid at the baiiie time be n i t h i l l  the practicability of 

_ .  

It is important that tlie aggregate lie rouphlv cii1iiiid;d 
in  shape ancl free from eloiignterl antl flakry particles. 
J t is also inilinrtant tliat the coarse grade npproxiiiiate 
;IS far as is Iiracticalile to one size. i.e.. coarsr aggrryatc. 
gr;itletl lietween 1 in. and in., \v(iultl lie ~iref~ral i le  to 
aggrexate gratletl frrini 1 to 3/10 in. It is ~onietiiiie:, 
nccess;ii-y tci accept a tiner aggregate i i i  orilcr t u  i i d e  

the most econoniical usc o f  (he f u l l  range of materials 
produced by certain scnxiiing or crushing plants. 111 
\ icw of tlie high cost of I)ituiniiious surfacing worl,. 
hnwever. iise of second rlass agRrcgate c;iiiiicit lie justi- 
fied unless tlic resultant sivirig 111 cost of the coiiililetetl 
w i rk  is conimensurrite with the estiiiiatrrl rctluction i;i  

the life of the surface coat. 

Tpliical jiilJs with double applications uf aggregate 
are ;is iollo\vs:- 
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Initial Surface Coat- 
Coarse aggregate-$ in. to 8 in. ... I c .  yd. to 70 sq. yds. 
Fine aggregate-+ in. to & in. I c .  yd. to 240 sq. yds. ... 

Total I c.  yd. aggregate to  
55 sq. yds. 

Hinder (Bi1unicn)- 
On primer . . ,  ... . . .  
Witliout primer . . .  ... 

Coarse aggregate-f in.  t n  $ in 
Fine aggregate-8 in. tu in. 

Total . . .  ... 

I3indcr (Ritumcn) ... ... 

Resurface Coat- 

, . ,  
. . _  

‘ 2 7  gallons tu sq. yd. 
‘ 3 1  gallons per sq. yd. 

... 1 c .  yd. to I O 0  sq. yds. 

. . .  I c. yd. to 75 sq. yds. 

... I c .  yd. to 300 sq. yds. ~-_-- 
~~ 

_ _ .  ‘ 2 2  gallons per sq. yd. 

\\.here large gauge aggregate ( 4  in. to + in. ) is nscd 
with tar as I)inder, it is advantageous to spray the tar 
in two applications-a first coat prior to the spreading 
of tlie coarse aggregate. and a second, ligliter coat prior 
to the final application of fine aggregate. ‘l‘he total 
amount of aggregate and Iiinder should not he increased 
but the cloul)lc apldication of Iiinder allows for its 
liettc:r distril)nti(in. and this assists it1 holding the stone 
in  position during the setting-uli period. The same 
technique is atlopted when it is desired. owing Ao special 
conditions of heavy traftic. to lay a heavicr armour” 
coat to protect the pavcnient. 

Priiiriii,q Cotits. 
Experience has slitiwn that the spraying of priming 

coats of light tar as ;I preliminary to new bituminous 
surfacing w ~ k -  as \vas almost invariably adopted in 
tarlier worki.  is not generally iieccssary. The priming 
coat itsclf atltls little d u e  to the surface coat-although 
adding to the cost-atid in some cases it has a dele- 
tcririus effect as it tends to destroy the Iiintling qualities 
c.f tlie Kravel pavcincnt it penetrates. There are some 
gravels. particularly those of the iiiore open or frccr 
t y p  which may alrsorl) a high proportiw of tlie surface 
coat Iiinrler which reclnire a priming coat Imt. i n  general, 
;my pavement that can he compacted antl swept to give 
a clean hard surface showing a mosaic of stone can he 

Commencement of 
spray run. Aggregate 
spreading trucks and 
roller in position to 
follow immediately 

spraying starts. 

surfaced without a priming coat. The particular ad- 
vantaqe of a priming coat lies in the fact that it allows 
the pavement. once it has been prepared in readiness 
for the surlacc mat, t n  Ix held in  this condition under 
traftic for some time until the surface coat is applied. 
This has some iinportance where a specially traincil 
moliile surfacing organisation. as cniployrd I)y the 
Del)artment, is moving from job t o  job. Any rlelays 
due to the pavenwit not Icing prepared in advance. or  
to repairc being necessary as a result of damage by 
traH;c during wet weather following final preparatioti. 
upset schedules and add to costs. 

\$:here priming coats were used. I,e.;t results have 
heen ol,taitietl I,y applying a crude gas tar or  a refined 
heavy priiriing tar to tlie pavcme11t and allowing it to 
soak in. At a rate of application of apprc~ximately 0.1s 
galhis  to  a q u a r e  yard. al)sorption may take from I 2  
to 24 hours. I’avements primed in this way have stood 
up tinder rcasonably heavv traftic for long periods. 
IHowever, where traftic is so heavy that it cannot lie 
tlcviatctl or denied the use of half width of the pavenlent 
for the pericitl required ior pritiiing. the priming tar 
can he covered with sand or Krit antl openctl immctliatcly 
to trafiic. A heavier application of priming tar wiil 
Le necessary in  this rase. the cost will be increased atid 
generally the life of the priming coat under traffic will 
he reduced. 
! ~ l l l . r h / .  

M‘hen hut I)intler is sprayed on a road it must be 
fluid eiiough to coat thoroughly the surface cif the stone 
(bat will I J ~  enibetltlcrl in  thc hinder. I t  must also have 
suficient tenacity when cooletl to road temperature to 
hold the aggrcgatc firmly i n  position. The viscosity of  
tlie Iiintler. v;liich is a measure of its fluidity. varics 
with its temlicrature, and the viscositv of the I)intler 
at any temperature will also lie tlepentleiit upon tlic 
properties of the particular grade of binder usetl-that 
is. upon the original viscosity at standard temperature 
(77°F.). \l’l;en sprayed tlie lrinder soon C ~ J O I S  tn the 
tcmpcrature of the rtiad. The road temperature not 
only varies from sxsoii to scasoii and from locality to 
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Sprayer nearing e n d  of measured length. Paper mat in position for  clean hnish to r u n  

locdity Iiut from hour to hour due to chilliiiz \vilitls. 
cloiidiiig over oi the smi. shatlmvs cast Iiv rrratlsitle 
trees. etc. Road surface tetnperatures i m y  lie as high 
:is -pol;. alrovc air teml)eratures. 

To take accoiuit of these factors. it is cristomary i i i  

New South \\ales to ( a i  crrnfine lrituiiiiiious suriaciiig 
work to the late spring. suiiimer and early autuiiiii 
months when the range of air tempcratul-es is liiuitetl 
i ~ n t l  very luw temperatures are nut erlieriencctl an(l 
(11) increase the Huitlit>r ( r f  tlie Iiintler Iry atldiiig flus 
oil. (;ratlcs of Iiiitler ( So/roo penetration Iritumen or 
either H 100. ll4X or 11 16 gratlc tar ) ,  which \vi11 h a ~ c  
viscrrsities a little alrrrve that tlesiralile over the range 
of teiiilieratiires likely to be espcricncetl tluriiig the 
work, arc used. Sufficient volatile fluxing oil. which 
will iiiore or less evaporate (luring the setting up of the 
?rituiiiinous surface, is then atldetl to the Irinder i n -  
nietliately prior tir spraying 011 the rtratl to illcrease its 
iluirlity (Iry lo\veriiig the viscosity) to that tlesiralile 
at the road tenil;eratitrc at \vhich the spraying is to lie 
carried orit h i t  with due regard to cliaiigiiig weather 
rotirlitions over the next few hours. Road teniperatui-e> 
are iiieasuretl liy placing ;I Iilack l ru l l r  thrrm<itiieter on 
tlie road :u id  covering the Iiiilli with siiffcieiit roatlsitle 
grit to Iirotect it from the \\incl. 

Charts arc availalile giving the correct percentage t l f  

flrix iril to x h l  to each grade of Iriiider for a given riia(l 
tcir;lrer:iture. ;ind t h s e  were tlescrilietl ii i  detail iii a 1 1  
article on tlic tlrisiug of Iiititlers in  the issue ni “llaiti 
lioatls” for Alxrcli, iij4j. 

or</11 Iri.sati1Jll. 

From tlie coiisideratioiis discussed :ili(ive it \vi11 Iic 
seen that for first-class work the follu\ving requireiiieiits 
11111st I1e Inct :-- 

( a )  l’hc Iiintler must be heated aiitl fuxctl t o  give 
the right consistent)- for the riiacl temlieratttw 
wlieii s lmyr t l .  
?‘he I)intler mist  lie sprayed at the correct 
galloiiage per square yard aiitl with a closv 
tlegrce of accuracy. 

( c )  The aggregate iiiiist be acciiratvly spi-earl at 
tlic designed rate per squzrc yard of  road anll 
rulletl iiiiniediately after the Iiiiitler is sprayed. 

The principal item of plant used to achieve this end 
is the Iiitiimen pressure sprayer. This consists esseti- 
tially of a tank of apl)rcnimately SOO gallons caliacity 
to carry tile hot hinder, mounted nil a motor trucl; 
chassis. aiitl cmnectetl to a spray lrar ;it the rear of 
the truck. .A11 auxiliary engine is also m:)uiite(l 01: 

the truck to di-ivc a pumli wliicli is fitted with a three- 
\vay valve t o  allciw the hot Iiiiitler t u  Ire ~)umpetl itito 
tlie tank or to lie circtilatetl iii tlie tank and slrraj:-lrar 
~iianifold or to be sprayed 011 to the rciatl. :\ Ikittorm 
to accommodate the sprayer operator is littetl t o  tlic 
I-ear o f  the truck from which tlie operator W I  iii:iiiil;i1- 

kite the valve controlling the piiipitig s!-stcm ant1 v:~r;; 
the speed of the auxiliary engine to give cruistatit preh- 
wr r  frrrtii tlie ~rumli as tiieasured lry ii 1)rcssure g:iujie. 
’1he I)ind:r tank is usiially lagged and fittctl wit11 :I 

( 1 1  
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L~low torch to enalile the Iiintler ti, he kept hot in 
transit to a job, L\ special tachiinieter is iiiriuntcd i:i 
(lie driviiig caliiii: this is olier;itecl liy ;i light wheel 
which can lie loivereil to make contact with the road 
\vIieii requircd :ind is capalile of accurately rexistering 
slow sliectls. The sliray liar is atli ustahle so  that varying 
I\ i(ltlis up LI or  2 1  f t .  C ~ I I  Ire s1rrayctl in  one operatirin 
ant1 is tittctl \\it11 rcni(ivali1e jets so atljustcil that a t  
r(ratl :,~iri;~w th:. spray from each overlaps the spray ( 1 1 1  

eacli side. .\t tlic entls of tlie spray bar, where ovei-- 
rap~iiig is i!ot piissililc. the jct nipples are sliecially 
ciwgnetl to tlclivci- the correct ~iroliortioti cif Iiintler to 
the oiit('r Iialf ( i f  the aliia!-. "l'hiii" edges tu tlie ~ravc- 
liieiit :iii(i fattj- stre:ilis c m  often be attriljcitetl to thc 
i:ict tl.;it tlic end j t ts  have I)een misplaced di1riii:: 
a~ljiistiii~iit of thc spray liar or  when the jets have heeii 
reiiitrve(l i ~ i r  c !~ : i~ i i~ ig .  T(I assist the driver in accurately 
placiiig the si)rf;ice coat. a projectitig imle with a length 
oi cli:iiii limging fr(in1 the em1 is often fitted to tlit, 
irotit oi tlir .~li i-ayer truck so that i t  can lie accurately 

iiig the clxin over marks placed to  
tk Iiiic the cdge oi the paveiiici~t. This is important 
\rIien. to aviricl the complete closing of the ruad traffic, 
hlmying i:, carried out in Iialr road widths, as it permits 
r? clem joint tii Ire oljtainetl at the centre without :I 
gal) lietween, or  :iii civcrlap r r C ,  the two half width 
q m y s .  

\\.it11 constant pressurc along the spray bar, the ratc 
!if spraying of Iiintler is dependent only upon the speed 
[ i f  tlw sprayer which is xcurately registered Iiy tlie 
tnchoiiieter i n  the cali. l l i e  sprayer can thereiore lie 
cnli1,mted to give spraying rates against speed. anrl 
v i t l i  mi rxperiencetl driver antl operator accuracies 
oi aprayiny up I O  j per cent. c m  Ire olitaiiietl. 

:\s the controlling valve allows a quick cut-off of the 
I?indcr. a sharply defined cnd of each spray ruii call 
gciierall\. lie ol,tained provitletl the Iiintler tank is not 
:!liowctl ttr enility to the stage when Iilowiiig-out occurs 
tliie to air c t i ~ e r i n ~  the ~i~anifultl.  1 Ionrever. it takes 
s,tiiir time ior the pressiire to build up for even tlis- 
trilrution through the spray bar when starting the run 
a d  to iivercome this tlie run is generally started over 
<I strip of Iieasy paper placed with its leading edge 
ci~-linear witli the transverse edge of the lirevious ruii. 
T!w li;iper is aulrscquetitly removed antl an accurate 
jo in t  ~ilrtained. 

'l'he spreading of the aggregate is carried out with 
tilqiiiig trucks generally of j culr. yd. capacity fitted 
\vitli ;I special tail gate antl "i:~n-tail s~ireaders" (see 
illustr;i~ir)ii ) . The rate cif spreacli~ig is tlel)entlent ulioii 
1lie o1)eiiiiig of tlic tail gate and tlie speed of the truck. 
\ \ .I i ik at first glance this Inight aplirar to give I-ather 
iii;itlequate control over the rate of slireatling. will1 
experienced drivers antl tail gate operators under or 
~ivr i -  spread does not exceed j Irer cent. 111 practice 
;I slight uiitlcr spreading should lie aimed at, antl any 
:>reas [if thin sl'reatl are nmle ul i  1)y Ii:ui(l ipottiiig. 

\\'here the work is close to a railway *itling the 
Iiiiider ciin sonietimes lie supplied ;itlvatltajieoiisl?. in 
special rail tank waggons capable cif Iicing stenni heated 
frotii pi)rtalile Iioilers. (knerally. ho\vever. for countr)- 
nvrrk the Iiinrier is supplied iii drums. IieatinR lreiiig 
carried out in a hank of porial)le Iiituniiii kettles .fitted 

, '  
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- 
Spreading aggregate through truck tail gate and fantail 

ivi t l i  cil-tirttl 1)uriiei-i. .\ lieating antl fluxing site is 
selected i t 1  ;idvancc of the arriv;il of the Irituminous 
suriwing iirgwisatim ant1 sl-multl lie central to the joli 
to retlucc tlic Iiaiil fcir the spr;ive~- to a n~initnlini. TIIV 
aggregate is also deliveret1 in  atlvaiice t o  the ioli atid is 
stocli-piletl nt the side or tlir road at sites chosen tu 
rednce the Iiaui [ i f  the slireaclitig trucks s(i as tiat to 
cxceerl aliout J miles. l'he aKgregate is Itiatletl into 
trucks Iiy nicrhanical iiiea~is, scinietimes I)y scoop 
luadcrs fitted tn the tru . liut more often IJY self- 
!,ropelletl iiiechaiiical loaders of the elevating Iiucket 
type. which i i i i i w  wit11 the surfaciiig gang from joh to 
job. i\s tlie sulq:ly oi the aggregate i-, a i i i a j ~ r  item 
in the cost (if ilir ivork. wastage of the aggregate by 
ecintainination wit11 the gt-ountl sliould I K  avoided Iry 
clioosiiig clcaii level sites for the stock-l)ilr. .\ stock- 
Iiile should have a tirm Iiase froin which the luatler c x i  
operate and sl:oultl lir Iiuilt t ip in two or thrcc lifts b y  
siiplilyiiig tin~licr Iiearers of old railway sleepers or 
IJridge tleckiiig for tlie tlrlir trucks t o  monnt the 
iising pile ol aggregate. i V l  the grountl lias 1)oor 
liearing value, a liriii Horrr of gravel should tirst he 
laid anti a11 all-weather access track provided ir(in1 the 
!iavenient to the stock-lde. If tliis is overlooked delays 
may lie experienced after \vet weather owing tci 
iiiaccessiliility of the stocl<-pile. 

o the sprayer. Iriatlicig erluipnumt. ani1 
a Iiitrln~itious strrfacirig (rrganisation 

plied with t w o  fast metliuiu weight 
rollers (G-S-tirii tantleni rollers are suitalile) ; a 
mechanical lirooiii to s\veep the pavement prior to 
$urf:icitig ; a light I)r(i(im drag for distrilJt1tiii~ th 
screenings ali1iIied i i i  the second aliplicatioii of . 
inps : i o w  or five culr. yard trucks titter1 with tail gates 
and fantail sprraclers ; atitl a11 :itlditional light truck itrr 
buhsitliary haulage fvorli. inclutling the towing (!i the 
Irooni drag. 
I)csrriptioti of W o r k .  

spreider. 

The spraying of binder m a \  Iic carried ( i u t  in one 
operatimi foi- the iull width of a 20-22 it. wide pave- 
ment or in  half \vitlths of paveineiit. I'd1 witlth spray- 
iiig is preferalile in many instaiires as it a ~ ~ i t l s  tlie 
necessity for a centre joint and it allows the sprayer 
to lie discharged in one run, t h u s  reducing its waitiiig 
tune. This is inilrortant \vhen the sprayer has a long 
lead froin tlie heating rlepot atid its output $i-t&:m;_ 
trolling factrir iii the tIaiIy progres.; of thefiork. Di+*.. 

f 
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:idvatitages ;ire : ( a  ) possible reduction in pressure 
towards the end of tlie spray bar so that the binder 
may not I)c evenly distributed; ( b )  the road has trr 11: 
t(Jtdly closed to traffic during the sl irayin~, spreading 
: ~ i i t l  setting-uIr period ; antl ( c )  due to the liolrl-u~i c l i  

traftic tliere i i i a  be a teiitleiicy tri "hurry" the work. 
with fantail spreaders antl extra roat! 

rcillcrs are generally required for qiiick coverage of the 
Iiiiitler with aggregate aiitl for rcilling, t1ierel)y atliling 
to the size auil cost of n tiitrl)ile organisaticrii moving 
tlirtiugli a country area from job to job. 

Spraying over half wiclths by lengths oi 500 to (KQ 
yards can be adolitet1 with atlvaiitage on country 
work where traftic is relatively light antl cat1 lie allowed 
tlie tlse of tlie remaining half width of pavement during 
tlir spreading. rolling and setting-up pet-iod. With 
experienced sprayer-drivers overiappiiig of. or gaps 
Iietweeii. tlie 1 idf  witltli sprays at tlie centre of tlie road 
can lie avoitlei1 aiitl. generally. half width spraying will 
Iicriiiit the use of a more comliact organisation antl 
Iietter control i r f  the work. \Yliere traftic is pretluiiiiii- 
ately heavy in one direction the side carrying the IightrI 
(rallic shoiiltl Ire sprayed first. 

1 he cycle of olieratioiis in carrying out the work caii 
Irest lie descrilietl starting from the coiii~iie~icet~ietit of 
tile spray run. l'he loaded sprayer is standing right 
at the end of the previoris riiii beliiiitl the strip of paper 
laid at the joint. Tlie tirst truck of coarse aggregate 
is statitling 1iy and the road roller is worliitig at the en(l 
or the ~irevious riiii ill re:itliiiess to move 011 to the I I ~ W  

r .  

strip. Xs the sprayer passcs over the paper at the 
joint, sprayiiig is cciiiiiiieiiced. The paper, with surplus 
hiider, is imniediatrly rciiiovcd-and sulisequeiitly des- 
troj-etl-and the truck of aggregate follows cl~~scly 
Lehiiitl the sprayer I)ackilig over tlie iiaremetit atid 
spreading tlie aggregate through the fantails YO that 
tile wheels (lo not conic in cniitact with tlie hot binder. 
The aggregate truck is inimetliately follo\vetl by tht: 
idler.  .As each truck cmlities its load the nest truck. 
which is &tiding b y .  cnts in ant1 coiitini~cs the spreatl- 
ing so  that tlie \vliole of the hot Iiintler is co~eret l  
itnti~etliately after it Iias Ireeii sl)rayed. \\liere Iialf 
width spraying io atlol)trtl tlic leiigtli of tlie spray ruii 
is fixed so that thc fiiur (or five) spreading trucks \vi11 
1iiLve suficieiit coarse aggregate tn cover the lrilitler 
\vith a surplus in the last truck to tiialie up :my ulltlei.- 
covered spots. .\s soon as t h y  are ciiiptietl the trucl;s 
t'etiirii to the stclck pilc to lie refilled \vith criarse aggre- 
Kate. ant1 the sprayer iiioves into Irosition for the atl- 
jacent half width run wliicli is started iiiititetliately the 
lrucli returns to the job, The first two trucks emptietl 
oii this ruii return to tlie stock Iiile for fine aggregate 
wliicli is spread as soon as tlie coarse aggregate Ims 
liatl ail initial rolling. 

\ \ h m  tlre sprayer completes this run it returns ttr 
the heating tlcp(it t o  lie recharged, carrying writtell 
instrrictions from the road forenian in regard to tlirt 
:imr)unt of fus oil to lie added to tlic Iiintler. 'l ' l iii  
::niount has Iireii ascertaiiietl f r o ~ n  tlie fluxing chart 
after rending the actital road teniperature. Hy the 

Rolling first application of coarse aggregate. 
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time the recharged sprayer returns to the road the 
trucks are again standinz by  with coarse agfiregatc' 
and the whole cycle of operatioils is reprated. .,\iter the 
spreading of the tine afigrcgate rollitlg is continued antl 
when the Iiinder has set up suficimtly, generally the 
next day. any fine aggregate that has not at that stage 
lieen held Iiy the I)intler is evenly tlistriliutetl hy a light 
Iiroi~ni drag tlraum behincl a truck. 

.\ complete record is Itept ol each spray rim iiiclutl- 
ing its exact locatioti in  the pavement, the amount of 
binder. flux oil atid aggregate cmd and the road t e n -  
perature antl \veather conditions. 

( hi country roads. where traffic does not exceed 303 
vehicles per day, the finished surlace coat may lie 
npened to trafic. without risk of damage to the surface 
as soon as the final applicaticin ( i f  tine aggregate has 
Iierii well rolled aiid initial setting-til, taken placc- 
generally within t\vo to four hours, depending up011 
weather conditions. and other factors. However, ade- 
quate measures such as the erection of suitalile liarriers, 
emliloynient uf tlagnirn to control traffic, etc., must lip 

tnken to ciiiiire that traI5t;c does not use the treated 
paveinent during the initial setting up period. Where 
traftic is h r a ~ y  the period of closure should lie con- 

itleralily extentled. a i d  in urlran and city areas carry- 
ing heavy inrlu:trial trafic Iiituminous surfacing work 
of this type should not be carried out unless the road 
can be tcitallq. closed for at least twenty-four Iiorirs. 

i'orfc.lir.Tiorf. 
I t  iiiakes 

i1se ui ii tecliniqtie that has been evolved after many 
!-ears of experience antl allo\vs {or many critical factors 
upoii  which dclientls the success of tlie work aiid thr 
fi:ture life of the surfacing. Careful selection and pro- 
:wrtioninK of t l i ~  1)intler arid axgregate arid close super- 
\ision of details are csseiitial for tirst-class work, and 
these are  more than justitied on ecotioniic grountls. 
l'rovitletl adequate attention is given to details. a pave- 
ment with excellent ridiiig qualities. protected hy a 
dense even mat of stone, with ai1 evrn textured i i ( i i i -  

skid surface will lie olitained. 
A large tiieasure ci f  the enfiiiirrl-ing success of thr 

joli will lie apl,areiit within a weel, ( i f  c i ~ ~ i i ~ i l e t i o ~ ~  of the 
\:.ark. Ti it has heen properly designed antl carefully 
czrried out tlierc slioulrl then be no higns of binder 
u;orking to the suriace antl no loose stones upiiu the 
pavenient (ir aggregate 1~lii1iped off 11y trattic IyinK at 
tl!e sides of the roa(l. 

Ilituiiiinous surfacing miirk is cslicnsive. 

-- 
Tenders accepted by d Couiicils 

The followine Tenders (exceeding LI,OOO) were accepted by the respectivc Councils during thc months of 
April, May and June 

I 
~ __ ._____~ 

57 

7 

lllnnd S. ... 

13ngan S .  ... 

Do ... 1,163 

Coonamble S.  . _ .  i n  
Gilgandra S. . .  . I I 

18. 

Hay I f .  . ._  . . .  14  

Jcmalong S .  . . _  1,199 

Jerilderie S .  ... 1 , 2 1 1  

323 no . . .  

59 I ) , ,  ... 
Liverpool Plains 1 . 1 1 2  

Do . . .  1 , 1 1 2  

Mnrrumbidgee S .  14 
Snowy River S . . . .  286 

S. 

tiravel resheeting. Supply, spreading and consolidating 
10.800 cu. yds. 

Supply, delivery and spreading 3,000 cu. yds. sandy 
loam and j j o  cu. yds. sand between 347.3 m. and 
361.1 in. Average haul loam 5 m.: sand 20 m. 

Construction R.C. box culvert, causeways and gravelling 
X m .  1.200 ft.-y m. 760 It. 

Supply and delivery 8,160 c u  yds. sandy loam between 
4.5 m. and 13.h m. 

Supply and dclivcry of 5,628 cu. yds. gravel on S.H. I T  
and S.H. 18 between 324.H m. and 366.5 in. and 
47'55 m and 56  m. 

Re-shapini: and re-loaming existing formation belween 
0'9 ni. and 4.4 m. 

Snpply, delivery and sprcading 5,940 cu. yds. gravel 
betwccn 5.48 m. and 9 1 9  m. 

Supply and delivery of 3,456 cu. yds. of sand clay 
hetween 3'3.5 in. and 5.15 in. 

Supply, delivery and spreading gravel between 6.85 m. 
and 7'10  m. ;  8.65 m. and 9.65 m.; 18.10 m. and 
18..50 111. 

Supply and delivery of h,hio CII. yds. of loam between 
0 m. and 6.5 m. 

Construction of 4,314'3 lin. f t .  of D.R. 1,112 and 200 
lin. f t .  of side road. 

Clearing, forniing and gravelling from 20 m. to 24 m. 
froin Trunk Road 7 2 .  

Supply and delivery of 13,200 cu. yds. of loam ... ... 
Construction of R.C. box culvert ... ... 

A G. Neal . . .  ... ... 
L. G. Randall ... ... 

Construction Services Pty:. 

W. A. Rowley 

J. I\. Moses . . .  . . .  
" ' I  . . . 

Ltd 

" ' I  

3.216 o o 

1,425 0 0 

2,562 I Z  3 

1.847 0 0 

1,SSI 1 7  3 

1.365 0 0 

3.539 5 0 

1,026 I h  o 

1,141 16 o 

D. D. hlccallnm _ . .  . . .  1 . 3 ~ 8  3 I O  

Clifford Bros. ... . . .  2.346 19 3 

H. ' I .  Roach ... ... 8.545 T i  0 

A. Hnnter-Boyd . ._  ... 2.733 0 0 
G. Flamia . . _  . . .  . . . I  2,670 I O  o 

Jackson and Hurst ... 

Town and Country Road- 

I<. Tatnell ... . . .  . . .  

do  . . . . . . . . . 

works. 
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Iron Cove Bridge showins first two plate cirder spans in position nn tlie piers. Another 
two plate girder spans have since been erected. 

Progress with Coiistruction of some 
Large Bridges 

lSC.l< the en11 of the \var tlic I k p ~ r t ~ i i e ~ ~ t  has put 
i n  Ii:iintl thr crrnstruction r r f  scveii large lrriilxes. 

ll:llllely :-- 
I .  Ilritlgc over I luiiter Iiivcr at I Icsh:~m. 
2. Hritlge Over diversion of Cook’s liiver at 

3.  I:ritlge over l r (m Co\-e. ail arm oi Sydney 

4. Ikitlge river entrance to  Tiike A>lacquarie at 

5. I3ritlge over C‘l~~tle River at Datellian’s I3ay. 
6.  I%ritlge over Jlidtlle t iarlmr.  Sydney. at The 

Spit. 
7 .  I(ritlge over (’ocliiighter Creek at \\’arkworth. 

Kingsford Sniith .\erir:lrome. 

I larliiriir, 

Swansea. 

I .  I I IP  1)rirlyt.s mer the I lunter liiver ancl over the 
(‘riol~’s Itiver tlivrrsion. which have IJeeii aliened to 
tr:itiic. n.ere rcierretl to in the ishues of “Mait1 Roads” 
(if  I kccinlJer. 1t~q6, Septmil)er. I \)q), I)ecenil)er, iyjo,  
antl hlarch. 1953. C~~iistructitrn of the other 1)ritlges 
is still in Iruyress. 

Iran Cave Bridge. 
’Uie i i e ~ v  I)ritlge over I ron  Cove. the design of \r.hiclr 

\vas refrrrc(1 to  in the XIarch, 1947. issue (I[ “Main 
I<o;itls”. wi l l  replace thc o l d  iron bridge. built in I S S ~ ,  
wliicli is iio\v olrsolcte :in11 inatleqiiatc for tr:iliic reqiiire- 
tiieiits. The new liri(lge will provide for f~rur laties of 
t r d h  : i i i iI  carry two  f i i o t w a !  the old lrriilgr Irro\ritles 

e 
for two lalies of vehicles and carries c111e footway. The 
new I)ridge consists of two steel plnte xirtler hl)atis at 
cadi end. and SCVCII steel truss spans. :I contract 
was let t o  klessrs. I Ioriiilrrorrk. iVlcKrtizie. Clarli :und 
Co. oii  rrth Jiiiie. ~ q ~ . j ,  for tlie constructioii t r f  the piers 
and alrutiiirnts : coiistrrictii~ii untler this contract coiii- 
~ncticetl ii i  1;el)ruary. I g$i. iiml \vas c~)iii11Ictcil in 
Noveiiilrrr, I o.jo. 

In )[ay. 1946. :I contr;m was let to the Clyde 
Ligiiiccring Co. for tlit. fal)rication of tlie sterlwrirk. 
Shortage of steel i n  tlie niitlrllc nf I()@ prevented 
progress Iieing inatlr n.ith t l i i i .  ant l  work was suspcii~lrd 
until tcrwartls the end of 19s’. The ionr 11l:ite girder 
sp;uis have since heen tleliveretl and it is antiri~iatetl 
that the while cif tlie stecltvorl< will sliirrtly liecome 
availalilc. 

A thirtl cr:ntrxt \vas let in Julie. ri).+S. to Messrs. 
1 Iimiilrro~rk. IIcKeiizie. Clark and Co.. for the eri~ti irn 
of steelwork. the roiistructioii of  the tlecli ;itid the cuiii- 

pletioil of the structure. This contract \VAS nftectetl Iry 
the delav in the steelwork etintract and \vas ixit coiii- 

iiiencetl. 11 fresh coiitr;ict was negotiated iii July. Iy,j2. 
;itid work wab commenced tirwirtls the eiitl ~r i  1 0 5 ~ .  Tlic 
four plate cirtlers spans have now been lrlacctl ii i  I-osi- 
tion 1111 the piers, and asseiiiliy of tlw t int  tru 
bas Ijeen ccliiiiiiriiced. I t  is auticillatetl that this coii- 
tract \vi11 lie ccmipletetl towards the latter I d i  oi 1054. 

The a1rprc:iches will lie ciriiitructetl l)y tlic l k p i r t -  
ment of Maiii Road5 11) ( lay lalrour to coiiici(le with thr 
cotiipletion of tlir IJritlge. 
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Swansea Bridge. 
Tlie iiew hritlge m7er the entrance to Lake ,\lacquarie 

ai Swansea. tlie tlesiyn of which was referred to in 
tlie htarcli. I()&, issue of “Main K c J ~ ~ s “ .  wil l  replace 
a tim1)er beam lrritlge built iii 1910, n3Iiich is iiow worn 
uut. ’ i l c  t r l r l  hritlge, which has a carriageway of 1.j 
feet. has no f(iotn.ay. Iiut Iias pcdestrian refuges at 
iiitrrvals al(ing each side. The new bridge colliprises 
twelve +-feet rolled steel joist spans with concrete 
(leek. and a i r  electrically operated double-leaf bascule 
opening sli;:ii with a sttel olieii-grid deck. The total 
leii$$li o f  t h e  Iiridge will be 570 feet and i t  will have 
a j-iect fuot\v.ay on tlie downstream side. The road- 
w i y  \vitlth will lie 22  feet. 

,\ contract for- the maiiufacture. supply and delivery 
oi the stecl \wrk ant1 machinery lor tlie new hritlge 
\vas Ict iri Geminn:-, arid this 113s 1)ceii delivered to ~ I I C  
bridge site. 

.\ltliriuqli tenders for the erection of the liritlge were 
invitetl OII xvcral  irccasions. I d i  in tlie Sydney and 

no teiitlers were received, and the 
Ikliartiiieiit of llaiii Iioatls theti untlertook the con- 
structicn ( r f  the Iritlge Iiy day lalmir. and work com- 
menced in FeIiriiary% 1952. 

Swansea Uridgc showing falrew~ork and concrete piles for 
driving. 

\ \ ‘ ( i i ~ I i  carric(1 rint to (late coniprises the coiistruction 
o f  ;ill false\vorli a i d  the coitipletion of one alrutiiient 
antl  twcr piers at the Sydtiey entl. aiid steel girders h a w  
1)ecti pl;icetl in piisition wady for poiiring of the concrete 
tlccli iti tlir first two spans at that entl. Three re- 
infiircctl concrete piles have been driven in  tlie second 
alriitiiient atid test Ides have heen driven in three piers 
Falrric:ition of sheet piliiig for picrs 3 antl 4 (opening 
span) is proceeding antl one-third of this work has heell 
coniplrtetl. In  etlditioii to work of actrial coiistruction. 
all piles I i ~ i V K  I)CCII poiired for abutment R and piers 
I O ,  1 I and 1 2 .  

13 

The approaches will be constructed by the Depart- 

The  bridge i: expected to  be opeiietl to traffic late in  
ment of Alain litratls. 

1054 
Bridge over Clyde River at Bateman’s Bay. 

The new bridge m e r  the Clyde River at  Hateman’s 
Ray. 177 miles soiitli of Sydney mi the Prince‘s High- 
way. the design of which referred to iii the ?.larch. 
I C ) ~ , ? .  ihsue C I ~  “Alziii I<oatls”. will replace a ferry 
service. The new britlye will coiisist oi five 120-feet 
steel truss spatis, a y - f ee t  vertical-lift opening span. 
aiitl four steel- girder alqmxich slmis. I t  will liave a 
reinforced coiicrete roadway 2% feet wide antl a 5-feet 
wide f ~ ~ t ~ a y  ( j l i  the du~v~~streaiir  side. The total 
length of the bridge will be I .uuK feet. 

X contract for thc erection of  tlie hritlge was entered 
into with Ihlgtie Constructions I’ty. T.ttl. in I)rcetiiber, 
1047, and work cimiiieiiced soon after that (late. iZ 
ctrt;ti-:irt for the 1ii;iiiiifacture. supply antl delivery of 
nict:~!wrirk ant1 machinery was entered into with the 
C‘lyrle Ikgiiieering Co. T.td. i i i  Alar-cli, I ~ S .  

In i<jsr, Iialgue Constructions Pty. Ltd. asked to be 
relieved uf their contract. Tlie r)eprtnlellt of Jlaiii 

Bridge over Clyde River at Bateman’s Bay showins some 
of the completed piers. 

Koads agrcetl i n  this, a n d  i n  Xlay. IyjT,  the work was 
taken over froiii the coiltractors and \vas put in Iranrl 
by day lalmur. IVork carried out to date. including 
that done I>>- the ctriitractor hefore relinquishing- his 
cuntract. is as folluws :-The cyliiitlers for all piers. 
except pier KO. 4. have been taken down to rock 
foundatioii. in some cases more than ho fret lielow 
high water level antl sealeil. aiirl hearlstoclts have been 
coiistructetl mi piers I .  2 .  6.  7. K and 9 ready for the 
erection of structural steel. 

The original contract for the supply of structural 
steel and machinery. which was placed with tlie Clyde 



14 MAIN ROADS. 
~ 

Vol. XIX, No. 1 

ICiigineerin,n Co.. was siibsec~uently cancelled owing 
to Clyde I<iigineering Company's other conimitnients. 
and arrangements were made ivith the State Dnckvartl. 
Newcastle, wliereliy tlie structural steelwork will he 
Faliricate:l at the Dockyard. The Clyde Engineering 
will cotistruct the iiiachinery for the opmiii: span. 

' l h  apliroac1:es \vork will lie carried out l i y  tht: 
I)ep:irtmeiit lry day lalrciur. aiirl i t  is cxlrectctl that the 
liriclge will be olreiietl to traffic i n  1~155 .  

Bridge over Middle Harbour at The Spit. 
Iktails of the tlesigii of this strtictul-e w r r  tlcscrilrccl 

in the I)eceinlirr, 1949 issue r:f '* hlaiii Koatls". 
Thc new Irritlge is t o  rcl)lxe a britlge Indt  in I!)A 

Iiy tlic Syilncy I larliour Trust on lieha!f of  the hIai1ly 
M/lutiicilral Council aiitl which for soiiie yrars past has 
Iieen uiialrle to  carry peak-hour traffic without delay 
antl which is iiow qiproacliiii: the end of its useful 
life. 

I he new structure will provide a carriageway #-feet 
wide for four lanes of vehicles and will also carry two 
he-feet  footways for petlestrians. The 1)ridge will 
consist of severi i t o f e e t  spans c i f  Irlate girder type 
supported lry c-oncrcte Iricrs. I'iers 3. 4. j antl 6 will 
lie siqrliortctl on cylintlcrs fouiirlcrl oii rock at depths 
varyiii,n up  to Ton feet liel~rw water level ; the other 
piers will Ire ( i n  tlriveii concrrte piles, IIariiie traffic 
will be provitlrtl iiir Iiy an openin: span of the single- 
leaf liascule tspe. electrically olieratetl, with So feet 
horizontal cleamtice. 

('ontr:icts for the  c~ins t ru~ . t i~ in  oi tlie lrridye and also 
ftrr tlic stiliply ; i i i ( l  delivery of nietal\\~rirli nntl  macliiiiery 
were cntcretl into \vith the Clcvel:intl Hritlge antl 
Ilnginceritig Co. T I<iiglantl. in AIarch. rc)5 I ,  and 
work ciimmeiicetl Srptcinlicr. 1 i ) j r .  \\.orl.; has 
Irro,nressptl to thr stage where alintmeiit "13" is alrriut 
one-tliirtl coiiiplete. at iilriitiiieiit ".I" a criiiie i s  Iieing 
erected prior to wwrk on the aliutmeiit 1)riiig piit ii i  

haiiil. tlrivin!: of sheet piling is a l i i i o h t  ciimlilctr at 

I .  

Spit Bridge Middle Harbour showing one of the piers 
under construction. 

I 

pier 2 ,  and 65/3.j-fcet m t l  S/lo-feet reinforced concrete 
piles h:ive been cast. The tirst shi~iiiieiit of steelwork 
Inr the superstructure. being prefabricated in 1hglaii:l 
by ~'levelantl L%ritlge and Engitieering Co.. is exliected 
to  arrive in .hstralia shortly. 

The approaclies will be carried out 1)y tlie Depart- 
nient of Main I<oads by day lalmur. aiitl will be piit 
in h a t i t l  coiicurreiitly with the erection of the hridgc. 
It is expected that the 111-itlge a i i d  alrlmiaches work 
will have atlvancetl snlliciently to allow the lrritlge to lie 
opened in I 956-57. 

Warkworth Bridge. 
'I'he d t l  liritlgr nvrr Cockfigliter Creek at \\'ark- 

worth \vas Iruilt ii i  1871-72 :it ;I total cost of f 3 . w .  I t  
was of timlier truss coiistruction conilrrising three truss 
spans and two approach aliaiis. the total 1en;th beitif: 
320 feet. It \vas completely rebuilt 1)y the T'ublic 
\Vorks Department in rgz,5-26. Iktweeii 1926 and 
1949. the bridge was sevcrely tlaniaged on several 
occasions by floods, but each time it was restored to 
use. In addition to  repairs followitii: flood rlamage. 
extensive work had tn  lie carrictl out on the foundatioiis, 
this liein: clue to scour occurrin? aroiintl tlic piles. 

In Jrily. 1940. the truss q'aiis of the Iiritlpe were 
completly \vasheil away liy floiitl and tlep isitetl some 
ili.;taiice tlownstreani of the Ixitlge site. .\s thc area 
served Iry tlie Iiritlge is a rich dairying district and 
there \vas 1110 other local iiieaiis of crossing Cockfigliter 
Creek, emergency a r ~ - ~ ~ i ~ ~ e m c i i t s  liar1 to lie made i t i  
order that farin produce. etc., could be taken over the 
creek. :\ light tenilroral-y crossing was ~mivitletl in 
the lirst place. fnllo\viiiy 011 ivhicli a linv-Ir\~el In-idge 
was Iruilt. This coiiiprise(1 itiur p - i m  sliaiis. foiintletl 
on rcinftircctl 1-oiicretc cylinders. I O  feet hetween lierl)s 
;!tit1 with ail overall Icnytli of 120 iwt .  ancl \\':is coin- 
Irletcd in  ;\lay. 19;o. In iirtlrr to  provide facilities 
for the traiisp~irt of goods a ~ r o h ~  the  creek wlieii fluotl- 
waters were t( i ( i  tlrep to allow tlie Iinv-level lrritlge to 

Warkworth Bridge showing work in progress on 
the cylinders. 

I 
I I  - -- 
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be used. a flying fox was erected and put into opcration 
in  Se~iteniber, Iyjo. 

-1s a result of subsequent silting of the stream bed 
it has been t'orintl necessary to raise the level of the 
low-level bridge three times, a total height of about 7 
feet. The last raising was con~pleted in .lune. 1953. 

The cotistructioii of :L new high-level bridge was put 
i i i  haiitl by the Department by day labour in Septemher, 
1 C ) j I .  

The new hritlge mill have six lo-feet and four so-feet 
rrinforced concrete girder spans and three 66-feet plate 
girder spans. The substructure consists of five piers 
ioiindctl on pik fountlations and seven piers founded 
011 cylindcrs taken to rock fountlations. The bridge 
will have a carriageway width of 22  feet. 

The original design of this structtire mas for six 
lo-feet reinforced conct ete approach spans, three 66- 
feet steel plate girder spans. and three ~ p f e e t  reinforced 
concrete approach spans. the total overall length of the 
hritlge being jSl  feet. Floods which occurrrtl in 
.\ugust. 1952. scvrrrly damaged work which had 
alreatlv been completecl on thc new bridge and at the 

same time scoured the banks of the stream to such an 
extent that the stream bed was approximately IOO feet 
wider than befcire the floods. This necessitated the 
re-dcsign of the structiire to allow for a11 additional SO 
feet length of bridge. This was arranged hy the 
len~thening of three 40-feet spans by IO feet each and 
the addition of another so-feet span. 

\\'ark on the new bridge was retarded by tlw floods 
of August, 1952, as a result of which a large amount 
rif rehabilitation work ha:I to be undertaken. Further 
flooding iii May, 1953. again damaged the work which 
had heeti done. Work so far ha5 been confitled to 
the suhstruct~irc, and to date one cylinder has been 
sunk to full depth but has not heen sealed, four cylinders 
have been sunk to rock level, but have still to he sunk 
a further 6 feet into solid rock. I11 addition, four 
cylinders that were in position prior to the May, 1953. 
flontls. and were iiiovetl ont of position, have axain been 
set up r a d y  for sinking. 

Thc approaches to the hridge will involve a deviation 
of approximately one mile in length. 

I t  is anticipated that the bridge will be opened to 
traffic in 105s. 

__t_ 

PAYMENTS FROM THE ROAD FUNDS 
For period 1st July, 1952 to 30th June, 1953 

CorXTI. OF C U M B E R L A N D  MAlN ROADS FUND : 
Construction and Reconstruction of Roads and Bridges ... 
..\cquisition of Land and Buildings for Road Widening . . . . . .  
Maintenance and Minor Improvements of Roads and Bridges 
Interest. Exchange and Repayment of I.oans . . . . . . . . .  
Other Expenditure . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . .  

COIJNTRY hfAIX RoAns F U N D  : 
Construction and Reconstruction of Roads and Bridges 

Maintenance and Minor Improvements of Roads and Bridges 
Interest, Exchange and Repayment of Loans . . . . . . . . .  
I'urchase and Repair nf I'lant, Motor Vehicles and Other .4ssets 

... 
Acquisition of Land and Buildings for Road Widening . . . . . .  

Other Expenditure . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . .  

I>EVELUPMENTAL Ro.4DS I'CXU : 
Construction and Reconstruction of Roads and Bridges 

S~JMMARY ALL FUNDS : 
Construction and Reconstructinn of Roads and Bridges 
Acquisition of Land and Buildings for Road \Yidening . . . . . .  

Purchase and Repair of I'lant and Motor Vehicles 
Other Expenditwe . . . . . . . . . . . . . . . . . . . . .  

... 
Maintenance and Minor Improvements of Roads and Bridges 
Interest, Exchange and Repayment of Loans . . . . . . . . .  

. . . . . .  

Total . . . . . . . . . . . . . . .  

. . .  

... 

... 

. . .  

. . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

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

Amount Paid. 
L 

... 1.z4o.914 

. . .  71.841 

... 933,758 

... 82,792 

. _ .  165,046 

_ . _  2.$37,7~8 
... 29,321 

_ . .  152,123 

. . _  716.132 

. . .  3,j39.629 

... 1,018.625 

. . .  4,344,SOj 
. . .  I O I , I ~ Z  

. . .  4,473,387 

... 234.915 

. . .  1.o18.625 

... XHl.178 

_.  .~11,oj .+,o72 

NOTE : The figures in the ahove slatement are subject t o  adjustment npon completion of 
acconnts for the ycar. 



Vol. XIX, No. 1 
~~ ._ ~ 

16 MAIN ROADS. _-____ 

. -. . 

New Concrete Pavement at B e x l ~  e 

e 



September, 1953. MAIN ROADS. 17 

The Use of Explosives in Roadwork 
0 

This article is an outline only of the method of handling and use of explosives 
It is intended primarily for the information of those not in Denera1 use for roadwork. 

esperienced in blasting practice. 

SAFETY PRECAUTIONS. 
The Iiasic safety  irec cautions to lie followed i n  the 

use c i f  explosives are laid down in the Standartls Xsso- 
cintion cif .\ustralia Esplosives Code No. CA\.z.3-ryAg. 
T r a i i s ~ ~ o r t  and storage are covered Ijy Regulations 
cintler the New South \Vales T<splosives .\ct, r t p g .  
l’lie 1)cparttiient of Main Ko:ttls Pvlanual No.  5. 
“l?spliisives”. incorporates all information ant1 regiila- 
ticins fr-om tliesc two sources relevant to its work. -4s 
this ai-ticlr does .\’(IT ciiver a11 safety precautions. 
reference shoultl Iw t i d e  to t!xsc ptI1,lications for all 
mnttt-r:, conceriiing safe practice. 

COMMERCIAL EXPLOSIVES. 

excavation are :- 

r .  I lie essential characteristics of a11 explosive for rock 

( i  ) C:ipaIile of very rapid conversion into gas 
occu~~y ing  many times its original volume. 

(ii ) Krasoi~alile safety ill handling, 

The explosivcs in co~ i i~ i i ( i~ i  use arc solids requiring 
heat o i -  shock to fire thcm. and the cheiiiical change 
which then talics place is propacatetl ritlier liy tlefla- 
qratioii or tletoiiaticln. 

Tlic difference Iiet\wrn tietrr~iatian antl deflagration 
( kist ctrml~ustirin) may lie explainetl as ldltiws-An 
uiiconfiiietl piece of esl’losix e. i f  ignited. \vi11 commence 
to Iiurn aiid will continue to Inirir stearlily ( i f  insuffi- 
cirnt lirat is generated tr, detonate it 1 at a rate tint 
exceed~ii: a few huncl1-etl feet l x r  ::ccniitl. the coni- 
I)iistioii being ro~~ t in r~e t l  fro111 layer tu laycr as a result 
of the Iicat generated. 011 the o t h u  hand. ii a Iiirce 
of crlilmive is rlctmatetl either Iry the application of 
siijlicirtit heat nntl/ui- Iiy sudden shock, an explosion 
proceeds at the rat: of thousands of feet per second. 
In this case. the chcmical chan:.e is prtrpagatetl hy 
IJr-cssurc. although it i, ~i~~.s.sil)le that the change is 
actually caused througli tlie rise in tcinperature resulting 
f rom tlie wave of inrrrasetl pressure. 

I I I  :L tlctcinatitig explosive each molecule contains tlie 
ccrtiiliustilile elciiient antl tlie oxidising eleinent ancl the 
nloleciile is in  a state of unstalile equilil~rium. 

Variations in the work done by difterent explosives 
arise from the following :-(i)  the ainount of gas 
ev~ilvetl  Ijer unit volume of tlie explosi\~e. antl its 
temperature and press“ure, and ( i i  ) the time takcn in 
the evolution oi p s .  

TYPES OF EXPLOSIVES. 
( ( 1  ) Tj /m/ ing  P(JT~Y~CY (Gi i i i  Po7,dcr). Blasting 

powder is a mechanica1 mixture oi potassium nitrate 

with charcoal and sulphur in the apliroxiniate propor- 
t ion? c:f 7; .  15 and I O  parts 114’ weight. I t  will not 
detonate. as the chemical cliange will takc place only 
a t  those points where the ositliser aiid coiiiljustiljle are 
in actual crrntact. Howcver iritimatc thc mistur?, the 
rate of coml)ustion ( b y  deflagration 1 will not exceed 
aliout r .OOD it.  per second. 

I%lasting powder is manufacturetl in grains of various 
sizes a i d  a lw in  con~prcsscd cat-tridges. 

( h )  . ~ i t r o - ~ ~ ~ ~ r e ~ i i i c  cxplosii’rs. ‘The princilial active 
ccr~~stiturnts are nitro-glycerine a i d  aiiiiiioiiiu~i~ nitrate. 
They are either gelatinous or granular. 1\11 are fired 
Iiy tlrtonaticrn. Tlirisc in co~~iiiioii use for roadwork 
are :- 

Gcltrt i i i  o tis. 

A\.K. (klatinc 1)ynamite 7 j  
.\.N. Gelignite Gt, 

A.K. (;elignite jo 

Quarry l lo i i t i l i d  

:\.X. Ligtlyn 13 

IVoll-Gela/illuft.s. 

In  tlie “i\.N.” exlilri:,ivrs. prlrticin of tlie nitro- 
glycerine lias been replaced nit11 aiiinioiiiuni nitrate. 
and the suffix “50“ or “60” indicates that the energy 
is equivalent to oiic coiitiining jog., or 60% of tiitro- 
glyrrine.  

Blasting gelatine is the iiiost powerful explosive 
prwluced for Irlasting liiit in  roadwork its use is rarely 
called for. The iianie “dynamite” is aplilirtl to nitro- 
glycerine cxpIosi\-cs hy manufacturers in the United 
States. 

h ~ ~ o i i i t  to Ire rcmemlirrrtl in connection with nitro- 
glycerine is that age aflects :- 

Speed d detonation. 
Energy. antl 
Seiisitivcness, 

and that the value o i  thc hint two are reduced, whilst 
sensitiveness may lie i~icreased. \Vlieii tlelivered. these 
explosives will generally not be more than three to four 
weeks old, ant1 it should lie seen that they are used 
strictly in  rotation. that is. the last of the previous 
lmcket. case or consignment shuultl lie used hcfore a 
new packet, case. or crinsigtiment is opened. In addi- 
tion, such explosives should lie stw-etl so that tlie 
cartridges lie uti thrir sides. as if they stand cin entl for 
any length of time. esprcially in  a warm or damp 
climate, thc tiitro  glycerine may gravitate to tlie hottoni 
end and exude. 
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CHARACTERISTICS OF EXPLOSIVES. the case of nitro-glycerine explosivrs Iiy means of 
safety fuse antl a detonator inserted in a stick of the 

Talile I. explosive. (See illustration). 
~ 1 . 1 ~ ~  characteristics of solllc explosives are shown in 

TABLE I. 
~ ~~ -~ ~- -~ ~ ~ - _. ~~~ ~- 

Veloc i t?  o f  
detonation, 
Xlrtres/sec. 

I<xpli)si VP. USC. I’ackaging, etc., (See note ( a )  belo\!). 

I h s t i n g  puwtler (deHagra- Soft solid rock, dimension stone . . . . . . . . . . _ . . . . I  Grains of I-nriori.; sizes, and ciimpresserl 

I3lasting gelatine . . . . , .  7,000 Very hard rock. Very high shattering Caxtridges usnally ift in. dia. .Ivailable 
eHect. Ilarely used in roadwork. for sale only on spccial ordrr .  \Vater 

.\.S. Gelatine T)\,namite’ x . ~ u o  lvcrv ]lard rock. FIiati sliatterine effect ...... .t> for hlastine eelatine. .\\#ailable fur 

... . .  , 300 
tirrn) cartridgm Son-resistant to  water. 

resistant. 
,/ L _  

sale only im special order. 

8 I n .  lone. 

“. 

Gelignites . . . .  _. . . . . . , . .  ~ 4.000 to  3.40” rock. liigh medium Shattering . . . I  Cartridges I in. and I &  in. dia. usually 

Ligdyn . . . . , . . . . . . _ . , . . . . . . .  r.000 tu r .500  lntermediate between gelignites and Quarry Cartridges I B  in. dia., 4 in. or 8 in. long. 

Quarry Mnnohel . . . . . _  2,700 
Monobel. 

\tedium hard rock. Medium shattering ...... Cartridges I A  in.  dia., 84 ins. long. Of 
greater hiilk than Gelignite and Ligrlyn _ _ ~  ___ .- ~ -~ 

I -  

iVO7‘11: ( 0 1  l’or sptcial work cartridges of N.G. 
( b )  ‘fhc A.N. nitro-glycerines. antl Quarry 

slioultl he exposed to moist contlitions 

FIRING OF EXPLOSIVES. 
A11 firing sliodtl he tlotie electrically except where 

only isulated shots arc involved or where the charges 
are very small. I’lectrical firing of 1)lasting po\vder is 
carried out Iiy an electric po\vdcr fuse or by an electric 
detonator insrrtetl in a stick of gelignite ( o r  similar) 
iiiclurlecl il l  the cliargc. Nitro-glycrriiie explosives arc 
fired electrically liy an clectric detonator inserted in a 
stick of  the explosive. 

Noli-electi-ical tiring is (lone in the case of Iilastitig 
\io\wlcr Iiy safety fuse iiisertetl iii the powder. and in 

Explosive cartridge primed with plain detonator and 
safety fuse. 

I 

i 

I 

explosives up to 5in. diameter can he ol)taincd. 
SIonobel are afirctetl by water and 
(as i n  tlatiip holes) for short periods only. 

BLASTING ACCESSORIES. 

Sofety 1;rr.w consists of a core of coiiilrcistilrlc powder 
covrrctl with cotton thread or tape and other suhstaiices 
to render it more or less waterproof. The usual rate 
of I~urning is 1-yard i n  90 plus or niinus I O  secs., Ilut 
this rate will hold gootl only if the fuse is witliout twists 
or  sharp hends and is not coiled. Fiise sliriuld Ije tested 
as detailed in  Section S of Manual No. 5. Close coilinK 
has a very marked effect as a result of the rrl)eiiing of 
the tl?rcads and of the lialility of  tlie hurning powder 
tu spit tlirottgh the ~( iver ing  to adjaceiit coils. 
Increases oi 111) to 100 per cent. i n  the 1)urning rate have 
rrsultetl from this causc. \.cry close confinement of 
fuse 111ay also rlr)iilile the 1)uriiiiig rate, 011 account uf 
the temperature I)rotlricetl Ixitig mucli higher than 
when 1)urnetl i n  an iinconfincd space. Fuse shoultl 1)e 
liandletl with reasonal)le care antl any which lias 1xen 
made use of as rope, or is dented or kinked. or has 
been lying in  a w r y  hot sun, or lias had oil spilt ( 1 1 1  i t .  
or is damaged in any way, sliould not I)e used. as all 
these eventualities are lialrle tu injure the 1)owIc.r core 
and either interrupt tlie liurnitig or alter its rate. If 
liurning of the core is intt~rrulrtetl tlie covering may 
go on siiioultleriti~ aiirl refire the powder after SOIIIC 

minutes causing a “hang-lire”. Fuse is c~scially bought 
in coils of 24-ft.. Iiut may alsu be olitained, if required. 
i n  Irngtlis Oi up to 1,800 ft. wound on reels. Fuse is 
likely to deteriorate if storrd too long where the 
teniperaturc is too high nr the atmosl)liere (lamp. Re- 
drying fust. after it has been wet is not pcrmissihlc as 
tlie I)urning speccl is likely to bccume slo\v or irrepilar. 

\Vhen cutting for insrrtiun into a detonator, the cnd 
should he cut square. preferaldy ivitli special fiiw 
cutters. antl it should lw made bur(* tliat no particles 
of dirt or sand are adhering to tlie end to I )?  iiisci-te(1. 
After shaking out the sawtlust. the detonator should 
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he placed over the clean, square cut fuse, and gently 
pushed on withoct any twisting nio\wiient until the 
fuse end just touches the detonating compound. The 
detonator should then he crimped on firmly (near its 
open end) with a pair of crimpers. In the past, the 
practice of crimping on with the teeth was extensively 
followed hut it is exceedingly dangerous antl. i n  addi- 
tion. makes a very inefficient crimp. \Vhere large 
nuniliers of detonators are being used, thc most efficient 
and safest method is to have a hench crimping machine 
located in a small shed set apart for the purpose. 

Blasting powlei-, both in the form of grains and 
compressed cartritlgcs, can he fired directly by safety 
fuse, hut it is advisable in  order to ohtain sureness of 
rcsrilts. to leave an ample length o f  fuse actually in  
contact with the powder and to nick this length with 
a knife in order to provide several openings through 
ivhicli thc spit can make contact with the powder. 

Criiriprrs.-As stated above. the most efficient and 
the safest method of attaching safety fuse to detonators 
is with crimpers manufactured for the purpose. These 
are so made as  to ohviate any danger of injuring the 
powder core by too tight squeezing, while giving, at the 
same time. a criinp sufficiently tight to keep out damp. 
The handles of hantl-crimpers are generally shaped so 
as to be convenient for forming a liolc in  a gelatinous 
high explosive cartridge for the insertion of the 
detonator when making up a priiner. 

If a hench crimper is used all crimping is done at 
a crntral crimping station from where all fuse with the 
detonators attached is olitained Iry the powderman. 
Central crimping has tlie iollo\ving advantages :- 

( I ) 1,oose detonators do not leave the crimping shed 
ant1 arc. therefore. not lilielv trr get into the hands of 
children antl others ; 

( 2  ) .l'he saltty fuse can he kept clean and its end 
frcc ironi grit :  

( 3  ) The detonator is ciiclosetl in the machine when 
the safety fuse is inserted and the crimp applied. thereby 
protecting the operator from an accidental explosion ; 

( 4 )  Thc crimp is so tight as  to be practically water- 

Drfoizntous.--For IISC with safety fuse detonators are 
fornied of sniall aluminium tuhular capsules partially 
tilled with a sensitive detonating explosive mixture of 
high velocity. For safety iii transit. the open end of 
the tuhe is filled with sawdust which has to he shaken 
out before inserting the safety fuse. 

rktonators are made in various sizes hut the one 
norniallv used is No. 6 which is alxiut I $ inches long 
ancl +-in. dia. Present day detonating mixtures are 
not s o  sensitive as fuln1inate of nierciiry which was 
iornicl-Iv i n  use. Ncvertlieless detonators must always 
be hantllctl with care ant1 treated with respect. 

E[rctric. Ucfumturs.-These are used in cases where 
shots are fired electrically isre illustration'). They may 
he either liiw tension or high tensior hut tlie former is 
much more coiiiiiion and is in almost universal m e  on 
main roads in  New South \\'ales. Two insulated wires 
pass into the detonator and. i n  the case of the low 

1- rod .  

Electric detonator with 6 Ft. lead wires. 

tension, the ends are connected by a very fine wire 
(knriwn as the hridge-wire) which fuses when a current 
of the requirctl amperage passes through, igniting a 
coinliustilile mixture eiicasing the 1)ridge-wire ; this in 
turn fires the detonating sullstance. The lead-in wires 
are held in place by a rubber washer over which the 
metal case is crimped. Although all electric detonators 
are waterproofed to resiht moisture, they cannot be used 
after prolonged imn~ereion. Electric detonators inay 
be obtained in similar sizes to the ordinary type, and 
with various lengths of insrilatetl copper lead wires 
ranging from -1- feet to 1~ '  feet, Detonators with copper 
wires ( 2 ;  S.\\.G.) 1 feet long have a resistance of 
r.zj ohnis appi-oxinlately and, when single shots are 
being tired. 0.4 anipcrc; is sufficient current. However, 
the time of ignition of tlie detonator flashing mixtures 
may vary on nccoiint of variations in thickness of the 
hridge-wires antl on this account it is advisahle when 
firing two or more detonators in  series to allow for 
currents up to I .  j amperes. 

When such an allowance is made there will be 
practical certiintj, that the heavier lrridge-wires antl 
those in the flashin!: mixtures with the lonxer time of 
ignition will I )?  heated sufficiently to cause ignition 
liefore the circuit is hrolien by the fusing of the thinner 
hridge-wires. 

E'lcctrir L ) d o ~ ~  ncfoiintous.--for certain work. such 
;is tumiel'ing, it is necessary at times to arrange thc 
s!iots so that those in certain positions will fire Lefore 
thc others. Such consccutive firing can he arranged 
with delay action detonators. In these. ignition takes 
place as usual 1,y the fusing oi a fine hridge-wire which 
ignites a match head and this ignites a fuse attached to 
the detotiator. the length of the fuse determining the 
period of delay. These detonators are obtainable with 
delays froiii o to 12. each unit Ileing 3 scc. 
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klilli-second delay ;icticrii detonators arc iiow also 
olr(aindile liaviiig tlrlay ititcrvals U i  aplirorimately 1/40 
sec. ; i i id  arc al)lrlical)le in gctieral Iilastiiig practice. The 
ailvantages clainirtl from iiiilli-second delay tiring 
arc :-- 

i j ( ; r a t e r  sliatteriiig rffrct ; ( i i )  lieduction in  
vilrrati~)n. 

/ ) i , fo / io f iu! /  /;rtsr.-This so-called fuse consists of a 
pl;ihtic tulic ;ilqiroxiiii:iteiy o.l.$ i i i .  i i i  dinineter coli- 
t:iinine ~ieiit;i-era-tlirittritra-~litratc ( I ’ .R.T.N.)  or 
siiiiilar tlctoii:ini haviiv: a velocity of  (letonation nf 
a1)oiit 5 . 2 ~  iiirtres/serond. For ordinary ptirpnses. it 
c m  thcrefiire he t;iketi that all shots criiiiiectetl will be 
tired simultniicirusl!.. It is I)ought Iiy the font in spools 
ciriitaiiiiiig leiigtlis u l i  t o  1.503 feet. .I tletoiiator is 
iiecrssarv t i l  tire this iuse as it is unafrctctl Iry ordinary 
shiick. tl;itiie or friction. 

It is i i o t  of  coiiiiiioii use esceiit in large or deck loaded 
lilasts or ivliere extra aihtiraiice as to certainty oi action 
is requireti. ( Note-to deck-load iiieaiis to divide tlie 
c h r g c  into sertiims. with stcniiiiiiig between. I t  is 
tliine where there arc alternate hard and soit strztta. 
the charge Iieing plnced iii the hard htrata.) 

I:/t,cfrir P O W ~ C V  Fosc~s.-If blasting po\vder is tlie 
erplosivc i i i  we .  mid it is tlesirctl to tire it electrically. 
;I r1etiin;iti~r shoultl ni~t  11e used aloiie as tlic 1le:it 
geiier:itctl may t io t  lie dficiell t  t r i  ignite the powder. 

Exploder for low tension electric firing. 
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There :ire two alteriiativc tiiethotls as ioll~iivs :- 
( t r )  B y  using ai1 ordiiiary electric detonator in a 

cartridge of high explosive to act a s  21 primer : 
or 

( / I  1 By using a11 electi-ic 1)owtIcr iusc. 
Electric ~)o\vtler iuse, are of soine\vliat similar coii- 

struction to tletotintors. The cirmpomd contaitietl i n  
theni. however, results in  a minor shock oiily. I iut  the 
evol~ition of hmt is suliiciciit trr ignite die Irmdei- with 
certainty. 

I I 
I-_- 
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when the electrical potciitial is of huficient magnitutle. 
Ll’licii operating a piis11 tlown machine. it should Ix set 
squarely on a firm dry level placc antl the handle thrust 
tlinvn liaril. 

IZli~~os/ir/.-I~hecist;it~ are used fur testiiig blastiiig 
michiiies [ s e e  illustratioli 1 .  Lisually tlie rheostats are 
so niarlietl that  varying resistances equivalent tu 
nunil)crs of tletc~nators Idns necessary I(.atl wires and 
c;il)le ntaj- lie applied across the I)lasting machities in  
series with two tletoiiatrirs ior testing ptirposes. The 
circuit is slioivit in Figure I. 

I h c  tcsting Iiroceili1t.e is tlescrilietl in the 1)eli;irt- 
nietit‘s Sl;iiiual No.  5. “Iis~ilosives”. 

O/iiiiiiil ,tr~.-~\ii ohmtneter is iiscil to tiieasure elcc- 
tric resist;ince i n  checking detonators. cables. ;iiitl coin- 
plete circuits before Iirillg ( sec illristration ) .  Usually 

Testing an electric detonator with an ohmmeter. 

tlir oliiiiiiicter Iiiis t \ v o  scales. one reading r i l i  to I O  
ohiils for testing detonators and the other reading u l i  to 
30:, ciliins for testing cil)Ies and complete circuits. 
:\Ithough a smill current flows in a circuit when an 
oliinnieter is coiinectetl intu tliat circuit. this current is 
not largc enoiigh to explode a detonator. 

‘The procedrircs for testing detonators hefore use. and 
caliles ant1 circuits after wiring up is complete, are 
tlcscrilied i i i  the 1)epartnient‘s Slatiual No. 5. “17s- 
plosives”. 

.Slroffiriiiq (‘trbk~.-Tlie usual type of cable consists 
( i f  two copper wire conductors insulated from cach other 
and froin tlic gronntl with ruhber and tape. and bound 
togetlicr Ivitli ccltton liraitling-. 

For firing. tlie ends of the wires at one etid of the 
dual calile ;ire connected to the two termiiials of the 
Iilastiiig 1ii;ichinc. antl the other two ends are connected 
to the tletotiator lead wircs. 

. ~ / ~ ~ i i i r i r i i i ! / . - S t e ~ i i ~ ~ ~ i i i g  is the material used to fill the 
Iiortioiis of the liore liolc not occupied by the explosive. 
I t  is Iireicralily ;I mixture of moist tine sand antl clay 
in the prnportions of 2 to I .  

T ~ i i i i p i i y  Rods.-Taniping or stemming rods of 
wood oiily inay be used antl they must not be provided 
with :I iiirtal frrrule. \\lien used for inserting thc 
cllarge the rut1 must be irec from any adhering grit 
;ind thc entl must he kept cleaii aiid flat. 
BLASTING PRACTICE. 

Clroicc. of /~.rp(o,si7,r.--?’he deterniination of (he 
quantity of rocli which will he Iiruken out I)y a certaiii 
quantity of a given explosive is complex. owing to the 

nunilier of factors. such as touchness, homogeneity and 
stratitication. whicli mist  be taken into account. This 
particularly aplilies tu riiatlwork wlicre the line and 
pr:itlr arc frequently laid out witliout ~nuch  referencc 
to the t l i l i  a i d  strike of tlir strata and the betlding 
pla~tes. :\lso iiiucli excavation i i i  roadwork is carried 
out in side hill cuts si] that thc tlelith. and freclurntly 
also the cllaracter, c i f  the nmterial varics ciinsidcraldy 
from uiie side of thc road til thr other. IUasting in 
roadwork is frequently iurtlier ciiniplicatcd Iiy littiita- 
tion c i f  the sizc oi thc shots owing to the proxitriity of 
buildings antl the necessity to awiitl the sratteriiig of 
stone OII adjacent pasttures and crops. However. the 
folloiviiig points may lie a p tu l  as a guide in the 
selection oi  explosives :- 

( t i  I Fot- very hard rock use explosives nf high 
energy where hard s11u1)titig is permissilile. 

( b )  I n  inetlium to hard rocks a hiyh velocity of 
detoii;ition wilt give ;I shattering effect. 

( r )  The lower tlie velocity of detonation the less the 
sliattcritig effect. Powder is generally the iiiost suitalile 
esplosive where it is not tlcsired to Iirealc LIII the rock. 
;is iii quari-ying tlimeiisioci ston-. 

( d )  I n  medium to hard lamiliate~l rock or in similar 
rock where fissures exist niediuiii to higli velocity 
explosives will I x  most economical. 

( e )  In  shooting selni-plastic nxterials like gravel or 
hard clay. tiietliunl to high velocity cxpliisives are 
ineffective as the eliergy is dissipated in compressing the  
material in the imnietliate vicinity of the charge. 

( f )  In bulling or chatiilict-ing m e t l i u ~ ~ ~  to high 
velocity of detonation is required in  order to ol)tain a 
localised shattering effect. liulling or chan~l)ering is 
tlie enlargenient of the hole at the bottom to provide 
additional space fu r  exlilosive. 

( 8 )  In solid soit and ~neditim rock the greatest e%- 
ciency i.e. the most ruck nioved antl Iirolien to a con- 
venient size for hant l l in~ .  will be obtained i f  a fairly 

FIG. 1. 
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I i r~lky ccpliisive is used, which will occupy the hole for 
al)cmt two-thirds its tlepth, as i t  the charge is concen- 
trated trio mucli. its effect teiids to become too localised. 

( 1 1 )  1 I I  plastering. i.e. 1)reaking 1)iiultlrrs I)y tiring a 
charge fixed to the surface cif the rock. the Iiigher tlic 
vrlcrcity the greater the effect. 

LOCATION OF BORE HOLES. 
Tlie Ixst spacing for I N  ire holes shoultl be tleteriiiinetl 

Iry trial. as i t  is not posd)le to lay tlown hard atid fast 
rules on acrount of the nuinl)cr oi factors involved. 

:\ suggested I~icatiiiti of holes lor trial shots is given 
i i i  Table I1 Iirlow. This t;ible has been adapted froni 
itiforni;ition pui)lisIietl hy the U.S. Rurcau of I’ublic 
I<oatls, (Pirhlic Rocitis Vol. 12. No. 1 2 ) .  The rela- 
tion I)et\veeti tlie spacing a i d  I)urden of holes. tlepth of 
cut. :it icl  tleirth of drill Iiules lielow the grade line (sec 
Fi.gire L )  is expressed as follo 

;, zz7 ratici of depth of cut to spacing of holes across 

1 1  = ratiii oi tlcpth ol cut to burden. 
<. = cocfiiceiit of tlepth of drill hole below grade. 
t l  - depth of cut at drill hole. 
at1 = distance I)etween holes across cut. 
lit1 = burden. 
cad = depth of drill holc Irelow grade to which rock 

is t t i  I)r removed. 
t l t ca t l  - total of drill hole. 

Cllt. 

.rr\nT.R 11. 

I i i I I’ounds of 

Type o f  Material. 
Aiistraliati 

per cu.  yd. 
nf hnrden. 

! I  ‘ siiatter ................ ................. t 1 I 0.75 
Most liaril,dense.iinweatlicrc(l rock 3 1 4 0.5-0.75 
.\I1 medinm hard. weathered or  

partly clisintegrated rock, tlimel 
wliicli shatter readily and very’ 
hard slialrs ........................... 

Ordinary diales and similar 
materials .............................. 

: + t o.5-0.75 

With tlie abrrve table the deeper the hole. the greater thc 
diameter of hole required to accommodate the necessary 
volume of cxplonive wliicll generally should be placed in the 
lower two-thirds of the Irole. 

The ta1)Ic alililies to conditiolis \rherc iairly hard 
shooting is peri1iissil)le. \\‘lierc this is 11nt so, closcr 
spacing of holes will nretl to be atloptetl in order to 
ol)tain 1)ropcr fragmentation. Flowever. in  view of the 
cost of drilling, tlie slm-ing sli(lult1 be the greatest at 
which sufiicent Cragiiientati~m cati be acliirvetl tn give 
easy loading mitliiti th: limits r r f  tlie heaviest I)eriiiis- 
silile shooting. 

1)rilling I)elo\s the grade line is necessary as other- 
wise the floor of the :ut will be almve the grade line 
Iietween drill holes. and expeiisive secondary shooting 
will be required. 

bt’liere there are alternating strata of hard and soft 
material spacing of holes clllser tlian iitrriiial will be 
required atid an attenipt sliould be made to tlecli-load 
tlie charge, i.e. to  place the charge only in tlie hard 
strata and place steiiiini~ig aci-oss tissiires or soft strata. 
.\I1 portions of thc charges or sectinns slioultl be fired 
~iiiii~ltaiicnusly by iiieiiiis of iiitlepeiident tletonators 
wired on to the siiiiie circuit or wit11 tlctotiatiiig fuse. 

TESTING OF DETONATORS. 

with an ohmmeter liefore use. 
ing out this test are coiitainetl in Manual No. j. 

PRIMING OF CHARGES. 
I’riiiiing is the process cif attaching a detonator or 

d~toiiatiiig fuse to  the explosive. 
1 he I)rocetlurc wit11 a detunator is as follows :-( )pen 

tlic wrapping of tlie cartridge of ex1)lrisive at otic eiitl 
:\nd n~ake a liole iii the centre of and axially with the 
cartridge with a copper, wooden or hone pricker. 
Insert tlie detonator in  this hole to such a depth that 
its junction with the safety fuse or wires is flush with 
the end of the cartridge. ’l‘ie the wrapping of the 
cartridge tightly round tlie fusr or wires. 

\Vith electric detonators. the wires are in arltlitinn 
fi-equently threaded t1o:ilile through a rliag:trnal hole in 
the cartridge atid the end oi the cartridge passed 
thriiugli the loop. 

The nicthod of attachiiig detonating fuse to a 
cartridge is illustrated in Figure 3. 

I<lectric tletciiiators sli(iultl he checked for resistancc 
Illstructions for carry- 

_ .  

The wires are then tlrawn tight. 

befonof jng fuse 
FIG. 3. 

CHARGING. 
The explosive cartridges to lie used s ld l  lie at k i s t  

$in. less diameter than thc bottu~n trf the holes in 
which they arc to be placed. 

Hefore charging, the hole should be cleaned a id  
rmptierl nf water as far as possil)le. and ;ill tools am1 
eqnil)iiient not required Iiy tlie powtlermati are to lie 
renioved froni the vicinity. No drilling is to Ire carried 
nut within 20 feet of rl Iiole Iieing chargetl. 

I roles should not be charged unless they can lie fired 
the satlie day. \l’Iirre liolrs are cleanetl out for 
cliarginz. soiiie means such as plugging, Inust Iw taken 
to keep them clean if charging tlws iiot pr<iceetl 
straight away. 

When using tletotiators. the p r i~ i~ ing  cartridge is the 
last to be placed in  the hole. ‘l‘lie only exccptioii to 
this practice is in such work as ttirinrlliiig where delay 
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action detonators are heing used i n  closely spaced 
rounds and there is the possibility of an earlier round 
1)reaking out the top portion of a later round. In  all 
cases, the closed eotl of the detonator should point 
towards the I~ody of the charge in order to gain the 
maximum effect from the wave of detonation. 

IVith detonating fuse, the priming cartridge is placed 
first in  the hole in order to hring the fuse into contact 
with the full length of the charge. Care must be taken 
when placing succeeding cartridges that the detonating 
fuse is kept straight and free from kinks. 

When a detonator is used, tamping shall not begin 
until at least 6 inches of stemming has been put in. The 
tamping shall be light but may be gratltially increased 
i n  force until the hole is filled. 

~‘orwrct i i ig  atrd Firing C h o r y d  I ldcs .  
( ( I )  Holes to be fired by using saicty fuse are usually 

ignited indivitlually with a safety fuse igniter. \\‘here 
holes are close tojiether a multiplc safety fuse igniter 
inay 1)e used to ignite a nun1l)er of fuses at the one 
time. 

Methods other than these twu should not he used 
when niore than one fuse is to be ignited. 

( b )  Holes to be tired electrically with ordinary 
electric tlctonators arc wired up in series as shown in 
the diagram on page 35 of Manual No. j. After wiring 
up, the circuit is checked with an ohmmeter from the 
tiring position after the required safety precautions 
have Ireen taken. The firing is the11 carried out using 
a blasting machine of sufficient capacity. 

( c )  Holes to be fired by  electric inilli-second delay 
tletonators arc usually primed and wired up in a niatiner 
which I)articularly suits the use of thesc detonators for 
the work Iwing carried out. 

For firing a single row of holes with one o r  more 
free faces to the rock, the arrangetncnt of delays is 
usually trf the lorm shown in Figure 4. 

The use of delay action detonators permits the 
explosive to exert a peeling effect on the stone, thus 
Irrovidiiiji a free face irrr each succeeding blast. 

FIG. 4. 

For firing niultiple rows the delays may be arranged 
to coincitle witti the row-s. Thus the row nearest the 
free face is fired first, and then rows are fired in 
subsequent order 1)ac.k frnin the face, as shown in 
Figure 5 ( a ) .  

Firstly, each 
row of shots is fired when it is adjacent to a free face. 
Secondly, the material in  strip E is blown against the 
strip A, and strip C against strip R,  etc. after the 
stone in the outer strip lias been freed. but has not had 
time t o  fall to earth. ‘Thus lretter fragmentation is 
obtained throughout. 

This gives two thcorctical advantages. 

The fact that the explosion when using milli-second 
dclay detonators. is really made up of a num1)er (one 
Tor each delay) of separate snialler explositions has a 
marked effect in retlncitig ground viliration. 

( d j  When using detonating fuse the fuse froin the 
individual holes should project at least four inches 
above the surface, and to these fuse ends is attached 
the trunk linc of detotiating fuse. 

Figure 5 ( I ) )  shows the use of milli-second delay 
action detonators with detonating fuse for multiple row 
firing. 

Detonating iuse is always explotletl lry means of a 
detonator attached to one end. 

Prorrdurc nffcr firirig.-~fhe precautions for safety 
which niust bc taken after firing are set out in Clause 
I O  of the Departmcnt’s M ~ I I I I ~ ~  No. j, “Explosives”. 

In  the event of misfires. thc procedure which must 
be adopted is set out under Clause I I  of that Ma~rnal. 
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Fiftv-six J Miles of New Road Formaticin 

NEW LINK BETWEEN BOURKE AND LOUTH. 

h’ I < \ \ .  road I i t i l i  has recently heen coiistrcictetl and 
put into us(’ Iiet\verii I:ourke ;uid I.outli. involving 

lift!-six iiiilcs i i i  new ioriiiation. 

The town i i i  l h i r k e .  401 iiiiles froiii Sytliiey by road. 
is situ:itetl o i i  the l)arliiig liivcr atid at r:tiIliead. I3ourlie 
serves as a Ii~isiiics~. social and stores centre for a vast 
pastgird area in tlie ~iortliern part ( i f  the \\’estern 
I Xvisioti of New Smtl i  \\.ales. Kine main roads 
radiate ~ I - O I I I  liourke to  provide roiinectiiig linlis with 
adjoining towns atirl the Queensland roads . 
access to I I I : I I I ~  outlying properties, 

In past years c~in.;itleral)le ~ i i a i n  road iinprtrveiiieni 
and rccoiistructioii have lieen carried out it1 the Bourlic 
district. to the cstent that itiilirovrtl for11iati~i:is I law 
Irrcn coiiztruetetl Iietweeii Bciiirkc aiitl \\‘anaaring. H~ili- 
gericird and lk~rriiigtm. also in the \Valgett. Goorl~ioga 
atid .Ili~tigi~idi areas iii the northern aud eastern parts 
of the district, and towards Nyngan and Cobar in the 
s~iutlierii part. .\ltliougIi ~iiucli 1-eiiiaiiis t o  be done tu 
tliese roatls to l)ritig them to the stage that they are 
traltira1)le unrlcr all weather ctriitlitions, thcy d r i  untler 
nortiial contlitiotis lxovide mu cl^ safer. smoother atirl 
iiiore economical a~rtl tlirert travelling tliau Iirrviocisly 
existed. 

I ~ i u t l t  is linked t o  l h i r k e  I i y  t w o  roxls ~:cner:illy 
parallel \\it11 the 1):irIiii: River. TI-unlc Ii~iad So. 6s 
on the castern lianli. ;itid ?Jaiii Rciatl No. 400 0 1 1  tlre 
wxter i i  Ix~ i i l i .  Hoth roads trawrsed consitlerable 
lengths of I)lacli soil river Hats :uid crossetl iitiiiieroiis 
watercourse> flowing into the river. Thcy  I ~ e c a ~ ~ i e  im- 
passalrlt. in times of flood and. in iiioderate rainy periods, 
only the road oii  the eastern I)anli was usal>lc. Thi i  

road. ‘l‘ruiil< Road Ku.  fiS, had I)een In-ovitlerl with 
raised fi)rinaticiii froin Ihxii-kc t o  I.trut11 \vi th  the e s -  
ception of aliout io iiiiles over soimtl red soil country. 
the iiiajur creeks ivere britlgetl. : i t id  S O I I I ~  seetioiis of 
the l)lacli soil had liceir gravelled, 

The route OII the western I i a i i k ~  Rlaiii l i ~ i n t l  No, 406. 
was an ~uifortiietl track 1)ctwcen I-hurlte aiitl I ~ n i t l i ~  
and alsri farthcr s[iutli. There \vas ;in o l~e i i  crossins 
( i f  the \\jarrego River north 1.rrutIi. tiilly trafficable 
under tlr! r iwr  co~itlitions. 

Ihii-iiig f i r i i d  :tnd wet periods. traffic had tlevelolietl a 
well rletinetl track R\v;I!~ froin the river. niaitlly, on 
higher sound red soil. which i l l  turn li111ietl up nit11 
the Uuurke-\\‘ananrin;: Riiatl ( Main li(r:id No. 405). 

I his track was in parts narrow aiitl i v i i i ~ l i i i ~  .I?ec;Lusv 
I d  (lie Iiravy titiilicr growth. anrl as a result tlihcult to 
negotiate hy senii-trailer veliicles of the type used es -  
tciisively in the nrcz for \vim1 aiirl stores I~aulage. The 
deep wheel track5 which had developed also iiiatle car 
travel linzartluus. 

liccliiests had been received liy the L)t.l)artineiit of 
Maiii Roads frcrm the settlers on the \\-esterti sick of 
the 1)arlitig River for itiqir~iveinent to this track. \\’it11 
c l ~ ~ s e r  settleiiient ini~ninriit. ancl a mire  freqtieiit high 
level in the llarliiig River. it \vas coiisitlercd IICCCS- 
sary.  iiot only to iiiipmvc this route Iret~veen I3onrke 
and Louth. liut to ~ilaii for i i t i  iiiiproved road linkin;: 
I~ourke  and T\’ilcannia. 

After in\wtigation, both I ~ I I  tlie griiuntl ;ind by aerial 
survey. it \\’as tleterininctl that tlie route Iictweeii 
1 h i i - k ~  aiitl Louth west oi the 1)arIiiig Iiiver which 
\roultl serve the grcatcqt numlrer of  settlers. provitlc 

,. 
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connection wit11 existiiig mail ancl \vool liaula, we routes. 
and provide the most suitable ground for construction 
and avoidance of flood effects. was that commencing 
at Paka Tank, on Main Road No. 3oj. 20 miles west 
of Bourke, thence via Nulty and Toorale to Louth (see 
iiiap). The length from l’aka Tank to Rourke had 
previously lieen cnnstructetl. 

The route presented no abtiormal construction difh- 
culties. although crossings of the LVarrego River and 
it,< overflow chaiiiiel were necessary. 

Nature of Country. 
The country through which the new road passes is 

mainly flat and of red sandy loam and claypan uiitil 
the \\Jarrego River is reached at Dick’s Ilam. just 
south nf Toorale. Furthcr south the country is pre- 
doInitiantly black soil. although t\vo hills. Mt. Hurry 
Curry and Mt. ’Talow-la. are sltirted. There arc no 
villages or settlenlents on the road a i d  only four home- 
steads in cltrie Irroxitnity. Other than the sections 
near the II’arrego River ancl its flood overflox channel. 
where timber growth of the eucalypt fanlily is large. 
the timber is mostly of the low \Vilga and Gidgee 
variety. The growth is particularly dense hetween 
Paka Tank and Toorale. The timber is light on the 
claypan plains north of the IVarrego, and of moderate 
c’ensity from the Warrego to Louth. 

25 

The Road Work, 
The wdi. which was commcnccd in  early 19j1, 

was carrirtl out by the Departnient of Main lioads. and 
despite frequent interruptions because of the effect of 
rain resulting in local flooditig. has been substantially 
conipletetl to 1.outli. although sntiie further work re- 
mains to be done. 

Features of the work were the followillg :- 
( I  1 Clearing of trees a t i d  scrull fnr a length of 

.j6$ miles was carried out by I)ulltlozers and 
by the use of a stcel wire cable strung between 
two tractors. 

( 2 )  Construction of s6+ miles of ncw forination 
of which $3+ miles was raised to a height 
nf ahout IS inches above natural surface by 
an elevating grader. and 7+ miles was iormed 
by power-grader preparatory to gravelling. 
Ap~iroxitnately 363.000 cubic yards of soil 
were excavated and deposited to make these 
formatiotis, which were compactet1 immedi- 
ately by sheclrs-foot and I)neumatic-tyred 
rollers to take advantage ( I [  the natural ground 
moisture. 

( 3 )  Staldizing with sand oi 2: iniles o f  lrlack 
soil formation south of Ilick’s Dan1 to prevent 
slippcry cotitlitions when wet. 

LOCALITY MAP. 
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Causeway across Warrego River 

C‘riisbiiig of the iiiaiii channel of the \Varrego 
River at .<o.j iiiiks by the restoration of 1)ick’s 
I h i i  ant1 the cciiistruction cif a large cause- 
~ v a y  at  tlie tiearli>- t l i i o t l  cliannel. The greater 
part c i f  this claiii hat1 been \vaah<d away tlur- 
lng ;L iiiajor R o o t 1  ni:iny years ago. ancl it \vas 
restoret1 liy the plnciiig of soiiie ().ono cul)ic 
!.artls of I i I l i i iK tripped with a gravel Ii;ivement 
I.+ feet \vide, \vIiicli is two feet alitive tlic 
highest knrrwii  Darling ftivel- f l i ~ i d .  The 
c:itisew:iy at the t h i i ~ l  c-hantiel. which was coti- 
structed ivith ciincrete cut-of-T ii-alls aiitl ii 

~iacketl stciiie 1 ) a ~  topped wit11 gravel. is 8 x 1  
feet long ancl \vas Iiuilt at  ;I level witliiti t w r i  
feet o f  the liigliest kiiciwn \\‘arrcpi River flood 
:iiitl witliin h u r  fret of tlw highest Iino\vn 
I)arlitig River t l ~ i i d ,  I t  will thus srrve tr:dIic 
cscrptin:: at times of rstrrule Hood. ivhich 
only occur at long iiitervals. \\.hen the 
\\“arrego River is it1 high flmd sriiiie of the 
Hood waters flu\\- t l i r t q l l  ai1 overflow cllaniiel 
I .+  miles stiuth of 1)ick.s I h i .  and provision 
for t r d i c  ti1 cross this chatincl (luring these 
:~lriiririiial ciintlitioiis ivill lie iiintlr by thr 
rwnstrnctioii of  ;I gravel causr\v;iy .j.coo feet 
I ( I I I E  at iiaturnl surface level. 

0 channel. 

N I J  gravelliiig of foriiiaii~in oii Iilncli s(iil Ila? yet 
Iiem carried orit. hut the 73 inile.; oC low formation o i i  
Iilack soil ;qrproacIiiiig 1.rrutIi will be gra\dlPd later. 

Costs and Results. 
Til (late the w(irli 011 this roatl Iias cost i l l  the region 

of L$.goo. aiitl it is estimated that a fiirtlier fy ,mo 
will lie reqiiirrtl to c(~iiqilete tlie work. ‘I‘ravellin:: time 
for traftic o n  tlie westerti sitlc of the I h l i t i g  River has 
iiow Iiecti crinsitl~r.aliIy reduced. tlie thriiirgh jouriicy 
time frciiii I.riutli to Ihiurlic. I w i i l g .  in the vicinity oi 
two lioui-s or a11 iinliroveiiient t r f  ail hour or iii~ire on 
the previous tra\ clling time. (‘ottsir1er;il~le l)erietit, 
particularly duriiig the 1ij.jl f l i i i i d .  Iins alteatly lwei1 
irlt I r y  the srttlrrs :ilot~g the route. \ v h ~ i  i i i nv  liave a 
slmtly aiid troul)le free route for their stores, inail 
ant1 wuol liaulage nerds. 

The 1)reservation of the asset iiow estalili~hrd can 
lie Ereatly aitletl hy the exercise of restraiilt 11y roatl 
users during wet periods. particularly drivers of four- 
\vhcel drive vehicles. 

Supervision. 
The worli (111 the I’aLa ?‘;iiik-J.outl~ 1211ad was car- 

ried out iiiiilcr the gcnernl supervision i i f  the Depart- 
ii~eiit’s *\ssistant ~l;iititcnnnce Ihgiiieer, Air. 1;. 1. 
l’eterson. the Ilistrict Ikgitieer. Uoiirkc, hlr .  T. A. 
Macliilltidi lreiiig iii iiiiiiirrliatc charge of the cnnstruc- 
t ion. 
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Reproduction of Plans, etc. 
Methods used by the Department of Maim Roads 

e 
article describes the photographic methods used by the Department of Main 

forma, standard specifications, standard drawings, plant instruction sheets, etc.; and 
associated work. 

T "IS Roads for the reproduction, reduction and enlargement of plans; reproduction of 

Most of the work described, on account of its specialised nature, is concentrated 
at the Department's Head Office; however, plan printing is also carried out in Divisional 
Offices, and in some cases at Local Offices. where blue prints and dyeline copier are made 
by hand using a sun frame. 

PLAN PRINTING. 
\\'liere n o  change in scale is required. plali printing 

is carried out in  a fully aiitoitiatic plan reproduction 
iuiit. which can iiir Imth atiiiniiiiia-type Iiapers a i d  
foils. ( S e e  illustration. ) ( )riginals and sensitised 
paper are fed into the machine tvzcther antl carried 
around a revolving prirititig cylinder coiitaining a 
special mercury valrour lamp. l'licy are then separated, 
the iiri!jnal returtiirig t i i  tlir ciperator and the print 
Irassing to the synchronised tlrvelnping sectim of the 
macliine. The tinislied prints are tlieii stacked at the 
front or rear of tlie machilie as  tlesiretl. .\iter an 
initial setting has Irccn made tii control exposure, all 
the allow iqxratioiis are automatic. and animonia prints 
in  either 1)l;tck. IJIUC or ni:irooii :ire 1ir11ducetl at speeds 
ti11 to thirty feet per minute ivithont tlistcirtion in  scale. 

Plan minting machine (feedinp end) .  

F- "- 

The amnioiiia process is "pnsitive" in  that the sell- 
sitisetl material wliicli is protected from ultra violet light 
by the opaque portions of the original is changed into 
a dye when tlevelolieil by heated animiiiiia fumes, whilst 
tlie exposed porticiiis are converted into an invisible 
compnund. thus giving a replica oi the original. 

\\-lien a cliangc of scale is required between the 
original antl fiiiisheil prints. a pliotiigraphic "inter- 
mediate" to thc required scale i h  first made on ~ h o t o -  
cupyinc equiliiiieiit from the original. and contact prints 
are then made in the plan reprriductioii unit. 

The machine is also used to espose 1)lueprint. "helio", 
dyeline and sepia papen ivliich are thrn tleveloped by 
hand according to their iiitlividual processes. The uses 
atid treatment o f  these papers were tlescribetl in detail 
in  an article which appeared in  the Novemlier, 1939 
iiumber of this journal ( I7iil. X I .  KO. I ) .  

PHOTO-COPYING. 
Photo-copping cqnipment. operated in  a dark rooiii, 

is usctl ior the following proces,ses :- 
I .  The ~miducticin uf reduced size negatives of plans 

for use in the iii-iiiting of snlall xale  copies of plans. 
Y .  The ccrpying of  opaqnc originals when only a limi- 

ted t iumlm is rcquii-etl. such as old mounted plans. 
tlocuments. abstracts from technical journals. etc. 

3 .  'The preliaratiiiii of offset printing sheets. wlieii 
large nuriil~rrs of copies arc required from an original. 

4. The entargenielit i i f  either prints or negatives of  
aerial photographs. 

5. The preparation of lilni negative3 either larger or 
smaller than the original. 

6. The ccilryitig of originals when a change of scale 
is required, 

I n  making rei~r~iductiotis. the idinto-copying equip- 
ment is nurnially used with a prism. the original being 
placet1 on a Iioriznntal copy brrartl illuniinatetl 11y mer- 
cury vapour lights. ( See illustration.') The object of 
tising the prism is tn  pr~iducc a non-reversed copy. The 
range of m d i  carried out by this machine has been 
extended I)y two iiieaiis. The first is the atlditioii of 
a vacimiii back to  the camera which. by ensuring that 
the film or paper is lieltl flat during exposure makes 
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it possilile t o  use n \vide range of pliotogrnphic 
1ii;itrrials. The secoiitl chai1t.e has been to niocint the 
cnmcix o i l  a nlieeletl carriage tlierel~y ni:~l~ing it possililc 
tcr eiilargc or retluce up to a iii:ixiiiii~~ii r r f  eight til 
otic. I n  this caw tlie 1)risiii is reiiirrvctl ant1 tlie pIa!i 
is licltl i l l  the vertical ptisitimi. 

\\'lie11 ti1111 iicg:;itiwi, such :is tiegatives of aerial 
pIiotogr;i~ili~ i i o t  exceeding I .; inches I I ~  I S  iiiciies 
r e m i x  t o  lie enlarged. thc vacu1iiii Iiiicli is rcl~lacctl by 
:I traiis~i:ireiic~~ att~~clirne~it coiisi~tiiig i d  :I Irnli l i  of eleven 
t\wtity-watt tluorcscc~it 1:11iqrs I)eliintl the ncg;itive 
Iiciltler. Thr .  i m q c  is pri~iectctl through the lens t o  ,I 
l a r p  V ; I ~ U I I I I I  pqier Iioltlillg Irmie 30 iiiches by 40 
iiiclies \~l i ich ~rcriiiits ciilargements 111~ to these 
(liiiiciisiiiiih. 

The ~ : I ~ I I I I I ~ I  frnilir. is : i l h o  cisril in photo-copying 
c rcasd  (irigiiial\, m i l  as a cntit:~ct frame ill prel)aring 
rlffsrt printilly sl:erts. Iior tliese t\vo prc~cesses 
illiiiiiiii:iti(~ii is lii-ovidcd In, four arc laiiilx. 

1 
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faced sheet \vliicli is chemically tisetl to give 311 iiiiaKe 
similar to ; in offset litliographic plate. I'hotc~graphic 
rcprird~~ctiiin is nlainly used. the sheets being prepared 
by the ph~ito-copyi~l~ ccluipiiient using the vacllulii 
frame previously descril)ed. The "image" is direct 
reading, aiitl, in ortlei- to make the final print tlir "satiie 
way round". ii tlouble reversal is necessary. The pre- 
~Iarctl sheet. therefore. prints o n  to a rulher blanket. 
which in turii tralis[crs the reversed image on to the 
paper. The machine ivorks (111 the rotary principle, three 
main cylintlers Iring employetl- the plate cylinder to 
which the ~ilate is fastened. thc "blanket" cylinder on 
\\-hieh the riibl)er Iilanliet is tised. a id  the counter- 
Iiressure cylinder whicli applies the printing pressure on 
the l)aper passing I)et\veen it and the rubber blanket. 

OTHER WORK. 
\\.(irk carriecl rliit i n  assticiaticin with reproduction 

include5 single and doul)le mounting oi maps ; Iiintling 
brwhs atitl material o f  permanent value ; and plioto- 
graphic developinq. enlarging atitl printing of photo- 
graphs talien bv the Ilepartnient's otficers for of(-icial 
pnrposes. I<quipiiicnt iiicludcs a hand-operated guillo- 
tine fur triniming paper antl cardboard stock ; a power 
stitching machiiic for Iiiiiding inultisheet publications 
rel)r(iiluced by the offset printing yrucess : and photo- 
graphic dark r(ioiii with rlevelopmg tanks. enlarger, 
troughs. and dryiny racks. 

The work referred to in this article is carried 011t 
iintler the siipervision of the 1)el)artiiient's I ieliographer, 
Mr. I < .  1.. 12eonartl. 

Dev el0 p meti t a1 Roadworks car r i ed out bv J 

Councils 
DEVELOPMENTAL ROAD NO. 1215. MONARO HIGH- 

WAY NEAR ADELONG TO TRUNK ROAD No. 85 
NEAR BATLOW. SHIRE OF TUMUT. 

I l rv~l~ip~i iental  I:ciad K O .  1215,  ~vli ic l i  was proclaitned 
it1 1950, co~ii~iie~ices from thc Ilotiaro Highway (State 
Iligliway No. 4 )  near Nacka Nacka Creck about hve 
niiles \rest of A\tlelung aiitl liasses generally southerly 
aiong Yaven Yaven Creek to the Jingellic-Tuinut road 
(Trunk Kriatl N o .  X j  j aliout three miles south of Uat- 
low. Its length oi 2s niiles is \vIioll> within the Shire 

The Yawn Crecli valley soath oi the Monaro High- 
way runs i)et\vceii t \ w  Iiaralld ranges of hills which 
lie ill :I n(irtli antl south direction right iiiilcs apart 
for a (listailcc of aplwosimately 20 miles to the liead uf 
J-aveti Yaven Creek. The hill tops are steep and 
Iieavily tiinliered. but the foothills are cleared for 
gi-azing. There are a number uf rich pockets of alluvial 
lints. 

;\l)uttity on thr southern side u i  the Monaro Iligli- 
way is lillerslie Statiun. 1111-ough which Uevelopniental 
lioatl N o .  12 i 5 runs for the t i n t  five miles from its 
coniiiieiiciiig point on the Highway. This station has 
rccently l x a i  sul)tlivitlctl into wltlier settlement blocks. 
accotiiniotlotiiig t\wnty-nine settlcrs. of whom sixteen 
use this roml fiir acress t o  the Slonaro Higliway. Fur- 
tiler south there are :ihii i t  twenty holdings for which 
this road Iirovitlr.; the only iiieaiis of access to the 
1 ligli\vay. 

The princilial prndt~cts are wool. sheep and cattle. 
Ihiring thr war years the alluvial flats were used with 

The  lanll served by I~evelol~mcntal Road No. 1215 
is tnaiiily (;f shalc or granite iortnation with occasional 
intrusiirns ( i f  basalt. \\-it11 a relatively high rainfall. 
which varies from 33 inches at the iiorthern end of the 
v;illey t o  45 iuchci a t  the southern end. the contlititrns 
are favouralile for I)astiirc iniproven1ent. Superplios- 

()[ ~rt lI l lut .  

for vcgetalile growing. 

SHIRE OF GUNDAGAI 

SHIRE OF 
SCALE OF MILES 

* -- 
phate fcr top-dressing is Iiaulcrl I)>- road fro iu  the rail- 
licad at IZIount Horel) via Main lioad Yo. ZSO and 
State Higliviay No. 4 at the northern end of thc 
1)evelopm~wtsl Road. 

The only access to this area is by Ikveloljmental 
Road No.  1215. nllicll is at present a Ijush track of 
singlr-vehicle width with natural soil surface aiitl some 
excessive grades. 
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Kew w c r k  5 miles from Monaro Highway 

~'otistruction lias coiiiiiieiicecl at tlie northerii end ot 
I J w e h ~ ~ ~ i i i ~ i i t d  l ioat l  No. 121 j. :it its juiictioii with the 
AI(iii:iro 1 iiglnvay ;it S a c k s  Xacka Creek. This work 
remilirises the coiistrtictioii of a j niile length wi th  n 
f~~riii:iti~iii witlth ut  20 iect. :I gravel pavement 1 2  fert 
wide ai i t l  0 inches thick and drainage structures. The 
\York \ws Irciiig carried out Iy the l 'umut Shire c'ouii- 
c i i  Iiy contract. litit o\vitig to the sluw progress iiiatle by 
the c ( ~ i i t r a ~ ~ : r .  the Coiincil lias c;iiicelletl the contract 
nntl is coiiiplc.tinp the work Iiy clay lalhur.  

.\ e~~i i t i ie i ice i~ ie i~t  Ila5 a l s i~  hecn iii:ide o i i  the coii.- 
struetion !iy the Couticil by day Ialiour cif a further 
scctioii of 2 miles Iietiveeti 17 miles antl I L )  miles 
irtitii tlie I2lotiaro I ligliway. This \vork c~rinprisea a 
i~r111;iti~111 20 fwt \ \ d e .  a pavenient 11  feet wide atid 
4 iiiclies thick m t l  clraitiage structures. 

The  total cost t l i  these t i v o  tvorks.  alrproxiniately 
f I ~ . S C X > ,  is being nict by the I)epartiiietit of Llaii i  KoadQ 
friim I~cvcl~i~it~icii tal  lioatls I'untls. 

l'lie ctinstructioti of I)evelopiiieiital lioatl No. I Z I  5, 
Iy f;icilitating the iiiiproveiiieiit of further pasture 
;weas, s l i d t l  result in iticreasetl prcjductivity. \'VIieii the 
I-oat1 is coiiiiileteil, giving a i ~ e s s  to liatltrn. with ita 
food ant1 fruit pr(cessiiig worlis. it is ~irobalile tha t  
I I C K  ;ireah e l f  fruit atid vegetal)le growing will lie estnll- 
lislictl in the Yaven Yaven Creek ~Tnl lcy .  

DEVELOPMENTAL WORK NO. 3062 ON GRESFORD- 
UPPER PATERSON ROAD. SHIRE OF WALLA- 

ROBBA. 
I:il)iiieiit:il \ I ' d  NIL 3062. proclaiined in  I@, 

cmiprises the construction cif  four coiicrete causeways 
over the I';iterson River. togcther with apliroaches and 
nther r(ia~.l Ivorks o n  tlie l .ost~icli-Carral~olIa-C~i~~cr 
I'atersoii River IZoatl in tlie Sliirc of ~Vallarc~I~l~~c.  

The ivorli forms itti estrtisicin of a road system 
r:ttli;cting frotii (;resfortl aloiig the valleys of the Pater- 
snii ;ind .\llyii Rivers. which Hoiv in  n generally 
soutlierly tlirecticiii tlir~iugli iiarro\v. ruggee1 but fertile 
valleys to their jut ic t im in the vicinity of C;resf(ird, 
I l ie  u ~ i r k  extcntls the rt)atl alotig the I'atcrsrin Rivcr. 
toiv:irtls settlements at the head c i f  the valley. The 

WALLAROB 

SCALE OF MILES 

qiper  valley C b f  the .\ll!.n liiver is wrvctl in a similar 
iiintiiier 1)y I )crelo~iiii~iital 1io;i:l So.  I 12s. 

The lievl\v;iters of  tlir I';itet.s~~n River rise in the 
hlt. Roya l  liaiige in tlie vicii ty (i i  tlie Uarriiixtoli 
Tops. antl the iiiirro\~ valley alinrig \vliicli the river 
f h v s  contains ai-cas siiita1)Ie for cattle grazing, dairy- 
ing and citrus fruit groiving. Ihelopinent  of the 
iqqier reaches of this river has liecit ret:irtletl due to 
h c k  t l i  s:c!isf:lctory coii~ii iunic;i t i~~~i~. 

7% gravel rmt l  from (;rcsf~rrtl L O  C ; I I ; I ~  I l i l l  has 
I:teii in existence for some years. Init Iicyoiitl (;clat ITill 
the route was untra~c:~l i le  (lui-iiig wct \I enther. 'L'lie 
iiiiiiicrous river crrrssitigs. ciiiisistiiig c i f  rough shingle, 
Ijecaine itiiliassable after ftootls atirl frrclies tlue to the 
presence t r i  Iargc Ii~iuldcrs :mtl lrriuse >liingle. 111  laces 
the grade.; \vcrc 20 per cent. ( I i i i  j ) .  

l'lie \vvtrrlc oii  I )evelr~pmeiit;il \\'cirl< Yo. 3062 
ii;vtrlvetl :he recoiistructioti :iiitl (Iwiatio1i of the exist- 
ilig track antl the c~iiistructicm ( i f  0.400 feet c i f  r(r:i(i 
and four concrete caiisewys oyer the I'ntcrsnli liiver. 
\'fork ciiniiiiriiced at ( i i r g i t  I l i l l .  alqirosiiiiately q..; 
miles north-\\wt of (kesfor(1. 

Type O F  river croriinn prior to construction of causewavs. 
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Completed causeway. 
, >  1 lie design ~ i r ~ i y i t l ~ ~ l  ;L ( ~ i i c - ~ a y  ic.rtlrr roul \vir11 a 

iormatioii width Oi  I 4 iret. I'lie grxvel Iiavciiient is 
I C I  fret wiile :nit1 four iiiclles thick. Tlie steepest grade 
constructrtl was 12 1ier cetit. 

The total length cif tlie four rei~hircctl  cniicrete 
cxusewayj constructed was 460 feet; they are 12 feet 
viitle and !,rovitled ivith cut-ofl' \valls I t r i t h  on tlie L I ~  
a i d  tlo\vn-streani sides. In addition to the four canse- 
ways over the I'aterson River, a similar crossing YO 
feet i n  length \vas  cotistructed over a s n d l  trilmtary. 
()tic reinforced concrete box culvert, 7 feet by  7 feet 
a d  20 fee: Ixtmeen kerbs. and iiuiiierut~s pipe culverts 
cf various sizes were iiiclutletl in the work.  

A trailbuiltler and heavy grader were used on the 
constructilrn of  the earthworks aiirl h r  the \vinning 
antl slireatling oi the gravel paveiiieiit. It was neces- 
sary to drill and Iilast tlie sun:~ll quantity of rock 
ericciimteretl in the (leeper cuts. Gravel \vas loaded 
aiitl hauletl by lorries iittetl with Uerriman loaders antl 
cuiiwlidated under tratiic. I'eriods of wct weather 

itatctl thc clusing u.' the work frcim time to time. 
m i d  worli was involved in restoration following 

flood and storms. 
The work wiiich \vas carried out  by the Wallarobba 

Shire Council by day labour \vab completed in 1951. 
The total cost of the work was L6.125. and was 

litiaiicctl liy the Ileparttnent of Main Roads from 
l~eveloptiiental lioadi Funtls. 

11s a n  extensio~~ to  the wirk tlescrilietl. the coiistruc- 
tioii of a iurther I ,400 fccl r l i  road and an additinid 
crtrxsiiig of the Paterson River was colnpletctl in  r9j1 
a \  l>eveltrlxilental \T'ork No. 3066. The cost of f z .45S  
\vas alsci financed frrim Ikvclolmiental Roads Funds. 

T\'ith the conipletioti of t h e  twu works. fertile areas 
of tlie upiwr reaches of the Paterson River have Iieen 
provided witli satisfactory access facilitating the trans- 
port of  Imidcce and etiabliiig extension of the existing 
iiitlustries. 
DEVELOPMENTAL ROAD No. 1187. CONDOBOLIN TO 

WESTERN DIVISION BOUNDARY. MUNICIPALITY 
OF CONDOBOLIN AND SHIRE OF LACHLAN. 

~ c ~ e l o ~ ~ n i e t i t a l  l<oad So, I IS;. coni1iiences at a point 
in the Municipality of Contlobolin apprciximaiely three 
miles north  of Cotiilol)oliii on the Cond(ibolin~Cobar 
road (Trunk Road No. 61 ) , ant1 extends lor a distancc 

p I 

4 i: 

of 36.f)j miles in a n d i  westerly directinn through the 
Shire oi T.achlan tn tlie 1)ountlary of the \Yestern 
1)ivision. Li further length of 3.35 miles within the 
\Vcstern 1)ivision leads to the village of  Tallebung. 
Developmental 1Z(1ad No. I  IS^ was proclaimed in 1941. 

Tlie road f o r ~ i ~ s  part of a system of roads radiating 
from ;L centre at Contloliolit~. antl is the I)l-incipal radial 
route in tlie area Iictween the western and tiortliern 
ciutlets prnvided respectively Iiy Main Road No. 230 
to I~:ual,aloii,q aiitl Trrinl< Road No. G I  

For appruximately 30 miles Develrrpn~cntal lioatl NO. 
I 1 S7 traverses flat t o  gently undulating country. with 
rhielly red sandy loam soil, timbered with cypress pine, 
gum and mallee. In the remaining distance tliere are 
aeveral steep ridges. xi th  sollle rocky outcrops. The 
country is used for wheat growing in the Iirst 20 miles. 
;ind grazing. Towards the \\'ester11 Division Iiountlary 
a sawmill has Iireii estal~lishetl in the vicinity. 

Tallebung. suine yeat-s ago. was a flourishing settle- 
ment where several tin ant1 \volft-am mines operated. 
Partly because r i f  its isolation aiitl associated transliort 
tliftictilties. mining almost strqilietl. IHowever. an 
extension of iiiining activities is 110w being planned. atid 
it is expected tliat the village will regain its fornier 
position. 

T)cvclolmiental Road No. I 1S7 serves for the tratis- 
Iiort of wheat. stl ick. ivool atid other farm produce. saw1 

Collar. 

Causewav constructed at Crowie Creek. 

.'. , .  
% 

4 
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Typical motor grid. 

is 12 feet wide and four iiiclies thick except (111 sound 
lnani wliere no gravel is provided. .A total length of 
23.5 miles has Ireeti gravelled and 13  miles formed. ,\t 
Crrrwic Creek a causeway 350 feet long and 14 feet wide. 
with concrrte side walls. rock filling and a reinforcer1 
roncrete 1iavenient. was constructed. ISlsrwIiere. pilie 
culverts or gravel causeways ivcre h i l t .  

The wholc wurk has Ireen carried out by the ( h n c i ~ s  
concernetl. Lachlan Shire Council constructed 24.7 
miles iii IC)~;-$, and 11.4.7 iiiiles in 1i152-j3, The 
Cnndnlriiliii Municipal Couiicil constructer1 0.5 miles in  
I 11.; 1-52. The clearing. forniing m t l  culvert or came- 
way wiirk were tlone with thr Couiicil’s lrlant, and thc 
gravelliny was tlone Iiy coilti-act. 

The  total cost nf f17.594 \ \as linancetl I)y the Ilepart- 
ment i i f  1 I s in  Roads from I)evelopmeiital Road 
€:ullds. 

tiiiilici ant1 t in  ant1 wii~fra!n from tlie niines at Talle- 
bung. 

Ikicrrr coiistructicin coiiiiiieiiccd in 1947 tlic road was 
almost entirely unformed ; traftic follnwetl iiiany tracks, 
iiiakiiig i i c w  tracks \~-Ircn ruts liecaiiie too deep. Crowie 
C r c c k ~  situated .30 niilrs from Tt-utth Kiiad No. 01, is 
the only major streani crnssetl. Tlic~ugh norinally dry. 
i t  has alw:iys Ireen :i major olistacle to traftic during 
\vet licriod3 ant1 the short c:rusc\vay ;it this locatiirti was 
iimtleqwtr. 

The constrrtction has provided a well aligned road 
f~~rnration, .lo fcet \vide. with a gravel pnvenient. which 

_. I he construction carried out on 1)evcliilitiiental 1Cir:i~I 
S o .  I IS7 has provitlctl a sonntl road to assist thf.: 
tlevelolrment uf the agricultui-al. Irastnml. titnlxr aiitl 
iiiiiiing industries i n  the arc:i. 

The  road is iiiiportant also as part i i f  a route leading 
from Contlol)olin into the M’esterti Division to serve 
iioltlitigs Irctwem I’alisthan and ( Jgunn ia  some 60 triiles 
t o  the west. 

Tenders accepted by Department 
The following Tenders (exceeding Lr,ooo) were accepted by thc Dcpartmcnt during the months of April. 

M:iy a n d  Jnne, 1953 :-- 
~~ -~ ~ ._ .. ~ 

I 

I 
\York o r  Service. Name 01 accepted Tenderer. 1 i\morint. 

.___ ~~~~~~ -~ - .  

,r s .  d .  
Construction and complctiirn of ;\menity I3locli for Departmental 1 I .  J .  Abbey 

employees in basement o f  North l’ylon, Sydney Harbour liridgu. 
. . .  ... . . . I  6.987 I O  o 

In4nllaticm a n d  maintennnce of Lilt i n  Nor111 I’ylon, Sydney H y d r a ~ ~ l i c  I’nwer, Klectric and 5.070 0 0 
I1arbi)ur I3ridgr. Hydraulic Lilts Ltd. 



MAIN ROADS STANDARD SPECIFICATIONS, 
DRAWINGS AND INSTRUCTIONS. 

NOTE: Drawings are prefixed by letter “A”, instructions are so described; aZZ other items are 
specifications or forms. Year of revision, if within last 10 years, is shown in brackets. 

Form No. 
ROAD SURVEY AND DESIGN. 

$:A}Specimen drapgs, country road design. 
A 47% Specimen drawing, flat country road design. 
A 4 7 8 ~  Specimen drawings, urban road design. 
A 1645 Stadia reduction diagram. 

355 Design of two-lane rural highways. (Instruction.) 
369 Design of urban roads. (Instruction.) 
288 Design of intersections. (Instruction,) (1952.) 
402 Design of acceleration and deceleration lanes. (Instruction.) 
499 Design of kerb-lines and splays at corners. (Instruction,) (1952.) 

Widening at points of “A” sight distance. 

Manual No. 2-Survey and design for main road works. 
Mould for permanent mark block. 

Integral concrete kerb and gutter and vehicle and dish crossing, 
and drawing. (A 134A.) 

Gully pit and drawings : with grating (A 1042) ; kerb inlet only 
(A 1043) ; with grating and extended kerb inlet (A 1 3 2 )  extended 
kerb inlet (A 1353). 

A 1614 
A 83 Earthwork quantity diagram. 

A 1640 
STREET DRAINAGE. 

243 

245 

A 190 Gully grating. 
A 1418 Concrete converter. 
A 3491 Perambulator ramp. 
A 3536 Mountable type kerb with reflectors. 

138 Pre-cast concrete box culvert (1947) and drawing : g in. high (A 485); 
12 in. (A 446) ; I ft. 6 in. (A 447) ; 2 ft. (A 448) ; 2 ft. 6 in. (A 449). 

206 Reinforced concrete culvert (1948) and instruction sheets. (A 304, 

CULVERTS. 

.. 

A.305, A 306, .A 359.) 
A 1012-zo Single cell reinforced concrete box culvert : 6 in. to I ft. 3 in. 

(A 1012) . I ft. 4 in. to 3 ft. (A 1013) ; 4ft. (A 1014) ; 5 ft. 
(A 1015) ’; 6 ft. (A 1016) ; 7 ft. (A 1017) ; 8 ft. (A 1018) ; g ft. 
(A 1019) ; IO ft. (A 1020). 

A 1021-30 T w o  cell, reinforced concrete box culvert : 6 in. to I ft. 3 in. (A 1021) ; 
I ft. 4 in. to 3 ft. ( A 1022) ; 4 ft. (A 1023) ; 5 ft. (A 1024) ; 6ft. 
(A 1025) ‘ 7 ft. (A 1026) ; 8 ft. (A 1027) ; g ft. (A 1028) ; IO ft. 
(A 1029) f and with concrete wearing surface-io ft. (A 1030). 

A 1031-41 Three cell, reinforced concrete box culvert : 6 in. to I ft. 3 in. (A- 
1031) ; I ft. 4 in. to 3 ft. (A 1032) ; 4 ft. (A 1033) ; 5 ft. (A 1034) ; 
6 ft. (A 1035) ’ 7 ft. (A 1036) ’ 8 ft. (A 1038) ; g ft. (A 1040) ; and 
with concrete ’wearing surfacg-7 ft. (A 1037) ; 8 ft. (A 1039) ; g 
ft. (A 1041). 

Pipe culverts and beadwalls, and drawings : single rows of pipes : 15. 
in. to 21 in. dia. (A 143) ; 2 ft. to 3 ft. dia. (A 139) ; 3 ft. 6 in. dia. 
(A 172) ; 4 ft. dia. (A 173) ; 4 ft. 6 in. dia. (A 174) ;.5ft. dia. (A- 
175) ’ 6 ft. dia. (A 177) . Double rows of pipes :15 in. to 21 in. 
dia. (A 211) ; 2 ft. to 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. dia. (A 213). Treble rows of pipes : 15 in. to 21 in. dia. (A- 
210) ; 2 ft. to 3 ft. dia. (A 216). Straight headwalls for pipe cul- 
verts : 15 in. to 24 in. dia. (A 1153). 

A I Joint for concrete pipes. 
A 142 Inlet sump for pipe culvert 3 ft. dia. or less. (1947). 

A 1223 Timber culvert 20 ft. roadway. (1949.) 
A 3472 Timber culvert 22 ft. roadway. (1949.) 

25 

139 Timber culvert (1950) and drawings, I ft. 6 in. high (A 427) ; z ft. 
(A 428) ; 3 ft. (A 429) ; 4 ft’ (A 430) ; 5 ft. to 8 ft. high (A 431). 

303 Supply and delivery of pre-cast reinforced concrete pipes. 
BRIDGES AND FERRIES. 

18 Data for bridge design. (1948.) 
371 Waterway calculations. (Instruction.) 
300 Pile driving frame, specification for 25 ft. and drawings for 50 ft. 

A 3693 Pontoon and pile driving equipment. 
164 Timber beam bridge (1947) and instruction sheets, 12 ft. (A 3469) ; 
326 Extermination of termites in timber bridges. (Instruction.) 
350 Reinforced concrete bridge. (1949.) 
495 Design of forms and falsework for concrete bridge construction. 

314 Regulations for running of ferries. (1948.) 
A 4 Standard bridge loading. (Instruction, 1948.) 
A 26 Waterway diagram. (1943.) 
A 1886 Arrangement of bolting planks. (1948.) 
A 45 Timber bridge, standard details. (1949.) 
A 1791 Timber beam skew bridge details. (1949.) 
A 3470 
A 1216 Running planks. 
A 1207 Reinforced concrete pile-25 tons. (1945.) 
A 1208 Reinforced concrete pile-35 tons. (1945.) 
A 1621 

(A 209) ; 40 ft. (A 253) ; and 25 ft. portable (A 1148). 

20 ft. (A 70) (1949) ; and 22 ft. (A 1761) (1949). 

(Instruction.) 

Low level timber bridge, for IZ ft. and 20 ft. between kerb (Instruc- 
A 34711 tion.) (1949). 

Reflector strip for bridges. 

FORMATION. 
70 Formation. (1949.) 
513 Subsoil and subgrade drainage. (Instruction. 

A 1532 Standard typical cross-section. 
A 1149 
A 1150 
A 1151 
A 1152 
A 1476 
A 1101 

Flat country cross-section, Type A. 
Flat country cross-section, Type B. 
Flat country cross-section, Type DI. 
Flat country cross-section, Type Dz. 
Flat country cross-section, Type EI. 
Cross-section one-way feeder road. 

Form No. 
A 1102 Cross-section two-way feeder road. 
A 114 Rubble retaining wall. 

PAVEMENTS. 
71 
228 
254A 
72 
216 
68 

257 

230 
66 
125 

A 380 
A 381 

493 
266 

65 

301 

145 
93 
94 

466 

351 
354 
397 

A 1635 
167 

122 

Gravel pavement. (1949.) 
Reconstruction with gravel of existing pavement. 
SUDD~V and deliverv of gravel. 
Br&& stone base cou&e. (1947.) 
Telford base course. 
Reconstruction with broken stone of existing pavement to form a 
base course. 

Haulage of materials. 
Waterbound macadam surface course. 
Tar or bitumen penetration macadam surface course, 2 in. thick. 
Tar or bitumen penetration macadam surface course, 3 in. thick. 
Cement concrete pavement, and plan and cross-section. (A 1147.) 
Galvanised iron strip for deformed Joint. 
Bituminous filler strip for transverse expansion joint 
Supply of ready mixed concrete. 
Asphaltic concrete pavement. 

SURFACE TREATMENT. 
Supply and application of binder. 
Surfacing with tar. (1949.) 
Surfacing with bitumen. (1949.) 
Re-surfacing with tar. (1949.) 
Re-surfacing with bitumen. (1952.) 
Fluxing of binders for bituminous flush seals and reseals. 

(1950.) 

(In- 
struction.) 

Supply and delivery of aggregate. 
Road-mix resealing. (19.49.) 
Fluxing for tar road-mix reseal. 
Fluxing chart for bitumen road-mix reseal. 
Resheetiug with plant-mixed bituminous macadam by drag spread- 

(Instruction and chart.) 

er. (1951.) 
FENCING AND GRIDS. 

Post and wire fencing (1947) and drawings : plain (A 494) ; rabbit- 
Ordnance fencinb and drawing. 
Chain wire protection fencing and drawing. 
Location of protection fencing. (Instruction.) 
Removal and re-erection of fencing. 
Plain wire fence for use in cattle country. 
Wire cable guard fence. 
Motor traffic by-pass 9 ft. wide. 
Motor traffic by-pass 20 ft. wide. 

proof (A 498) ’ flood gate (A 316). 
(A 7.) 

(A 149.) 

ROADSIDE. 
A 1337 
A 1338 
A 1366 

Conrrete mile po-t, Tvpc A. 
Coiirrctr mile post, T y p c  V. 
Standard Ivttrriiig for ruilr posts 

A 1367 Timber mile post: Type BI. 
A 1368 Timber mile post, Type Bz. 
A 3497 Timber mile post, Type B3. 
A 2815 Concrete kerb mile block. 
A 1420 Steel mould for concrete mile posts. 
f;  tree guards, Types A, B, C, D, E, F, and G. 

Manual No. 4-Preservation of roadside trees. 
MATERIALS. 

296 Tar. (1949.) 
337 
305 Bitumen emulsion. (7949.) 
160 Light and medium oils for fluxing bitumen. (1948.) 

Residual bitumen and fluxed native asphalt. 

A j Slump cone for concrete. 
A 178 Mould for concrete test cylinder. 

76 Design of non-rigid pavements. (Instruction.) 
Manual No. 3-Materials -- TRAFFIC PROVISION AND PROTECTION. 

IZI 
details (A 1325) of temporary signs. 

252 
253 Erection of guide posts. (Instruction.) 

A 1342 
A 1346 
A 1341 

Provision for traffic (1947) with general arrangement, (A 1323), and 
(1947.) 

Supply and delivery of guide posts. 

Temporary warning sign, details of construction. 
Iron trestle for road barrier. 
Timber trestle and barrier. 

PLANT. 
A 1414 
A 1450 
4 2814 
4 2828 
4 2976 Fantail aggregate spreader. 
4 3530 
4 3547 Steel bar cutter. 

Gate attachment for lorries with fantail spreader. 
Half-ton roller with pneumatic tyres for transport. 
Two-berth pneumatic tyred caravan. 
Multi-wheeled pneumatic tyred roller. 

Benders for steel reinforcement. 

CONTRACTS. 
2 4 ~  General conditions of contract, Council contract. (1950.) 

64 Schedule of quanities form. 
39 Bulk sum tender form, Council contract. (1946.) 
38 

342 Cover sheet for specifications, Council contract. (1950. 

Bulk sum contract form, Council contract. 
193 Duties of superintending officer. (Instruction.) 
498 Caretaking and operating ferry. 

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

Sydney: A. H. Pettifer, Government Printer-1953. 



State Highway System 

State of New South Wales 
of the 

........ Area of New South Wales, 309,433 square miles. 
Length of public roads within New South Wales, 126,971 miles. 

30th JUNE, 1953. 

Divisional Offices .._.... ............_ 0 
SCALE OF MILES 

40 20 0 40 80 120 160 200 MILEAGE OF MAIN A N D  DEVELOPMENTAL ROADS, AS AT 

State Highways ......................................................... 6,536 
Trunk Roads ............................................................ 4,225 
Main Roads .............................................................. 12,567 
Secondary Roads (County of Cumberland only) ............... 74 
Developmental Roads ................................................... 2.9 I I 

26,3 I3 

2,620 
UNCLASSIFIED ROADS, in Western part of State, coming 

within the provisions of the Main Roads Act ............ 

TOTAL .................. 28,933 - 
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