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Tvpes J of Road Surface in New South Wales. 
COMPARISON WITH THE UNITED STATES OF AMERICA. 

-The tylie of surface or pavement existing 011 the 
roads of a conntry is to soine extent a iireasure of the 
progress made in  road improvement. It is not in  any 
way a complete nieasnre of I)rogress becausc other 
esseiitials of a good road iiiclude adequate drainage. 
width. aligiiment. gi-atliiig. strength of paveillent. etc.. 
t o  snit the nature and volume of traffic. ;tnd thc. 
ncliievenient of :in efticient an(l safe standard i n  these 
resllects i h  oitcti o f  nrrire iinl~urtance tlran tlie provi- 
sion I J f  ;I lrigher ty lx  o f  surface. This applies particti- 
Iarly i i i  areas of ri1g;llt.d t~ipc)gral)hy, its i n  eastern Kew 
South \\.ales. Beariiig these qmlifications i n  miiitl. 
i t  is o f  interest to see tlie trend of pavenieiit types in  
New South Wales, antl to cutitpare with tlie position 
in the United States o i  .\merica. Such a coml)arison is 
Irased piurcly on mileage o f  pavement surface types antl 
tiisrcgartls complctely all other factors. Fo r  example, 
the large trxftic volumes on many roads i n  the United 
States ha\e called for stantlards of width. alignment. 
grading. etc., far snlrcrior to those provided iii  New 
South Wal,es. lint these essential featurcs are not 
tlisclosetl in a cotnpari,~im ivliich relates only to surface 
types. 

'l)es in New South \I,.ales, 
escluding the \\cutern 1)ivi on. as at 1931, 1i1-36 antl 
1946 iii respect of ~~r i~ i~ la in ie t l  niaiii roxls. and shows 

Figure I shows pa\wncnt 

separately. ( a )  State Highways. ( 1 1 )  State Highways 
and Trunk lioatls. and I c )  Slate Highways. Trunk 
Koatls and ordinary Main lioatls. The \\Testern Ilivi- 
sion has been excluded siiicc details of the ~)avcnient 
types in this area o f  the State for 1931 and 1936 
are not availalk. I t  \vi11 he noted that tlie iiiiprove- 
nietit in I)avemeiit tylrcs is to some extent masked by 
the increase in tlie mileage o f  tlie iiiain roads system 
during tlie years. from 13.S22 miles in 1931 tcr 1 7 , i ~ j  
mil'es in  i!i$i, due to the atltlition to  the system from 
time to time of roads i iot  prcvioiisly inclutletl in it. 
The diagrams intlicate a steady ex~ransirrn in the mile- 
age of roads havitrg a dustless Ih i i i inous  surface or 
better, and a large reduction i n  tlie mileagr of earth 
surfaces. 'l'lie changr is greatest on the State High- 
ways. hut is sigliificant on (sac11 class of main road. 

Figure 2 aims at coml)aring the position on rural 
i-oa(1s jienerally i n  Ncw South \\.ales with the position 
iii tlie United States (if  :\nierica as a whde.  In atltlitioii. 
two i2merican States. California antl Sort11 Carolina. 
are shown separately. 'Tl~ese two States have cliniatic 
antl topographical conditions resrmliling in  some tlegrcc 
those of Nrw South \Vales. and their tlistriimtion of 
primary antl secondary iiitlustries is .;onicwhat sitiiilar 
t (1  tli;it i t i  S e w  Soutli \\.:de?, 
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New Sl)Iltll \\'ale\ . . . . . . . .  31.3 
C';ilifornia . . . . . . . . . . . . . .  3S.S 
North C'aroliiia . . . . . . . . . .  33.7 

3.S 
36.7 
I S.7 

S T A T E  H I G H W A Y S  

1931 IQ36 1346 1931 1936 1946 

N E W  S O U T H  W A L E S  
( E X C L U D I N G  R O A D S  IN W E S T E R N  D I V I S I O N )  

F I G .  I 
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FIG. 2 

SYDNEY HARBOUR BRIDGE ACCOUNT. 
Income and Expenditure for the period 1st July, 1947, to 30th June, 1948. 

___._ -~ 

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  21,500 
11soo 
13.100 Railway Passeiigcrs 

Tramway Pa.;sengcrs 1,300 Omnibus Passengers . . 

I ~ 0 ; l l l  TIll lS 
Cont ri biitims- 

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

Rent from Propertirs 
3liscdlaneoiis . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

335.143 
h f i s w l l : ~ n i w i ~ ~  . . . . . . . . . . . . . . .  . . . .  :!n 

€5 10.618 L43i3w3  

_____~_ 

~~~~~~~~ 

~ _~._~______________~~_ ~~~~~ 

N o f r  : The finiires in this Statcmclit a rc  srilljcct to adjust mciit olioti cninplcticill o f  ;1cnwlts ror i l l ?  ypnr. 
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Some Examples of Agricnltul*a 
Following Devclopmentd Road 

Dubbledah to Goolhi: Developmental Road No. 1112: 
Shire of Liverpool Plains. 

l<iiier:ild I l i l l  in the Shire oi Idiverpotil I'laiiis is the 
ccntrc o f  :i rich district o f  grazing and \vheat-gro\z.itig 
laiitl coii\vtetl froiii iiaturzil forest duriiig tlie past 
thirty yca1-s. 'l'he 17merald I l i l l  area is served Iiy a road 
leatliiig froiii Trunk l\loatl No. 7 2  aliiiut in iirilcs iiorth 
o f  Gimiietl;ili \vestward through I<meraltl Hill to Tur- 
ralwile ('rc&. ;i tlistaiice o f  aliout 10 miks.  

The routc \vas proclaiiiietl a I~evelopiriental Iioatl 
( No.  I I 1 2  I i t i  I C ) ~ S  a i d  since thcn f 13.340 has been 
spent c i i i  g:.ciieral improvements which iIrclutle clearing. 
forming, gravelling. the pi-ovision of ciilverts and 
cause\wyr. Hefore its eoiistructioii, tlic road was in a 
\w>- rough contlition alitl. 1)assing as i t  ( 1 1 ~ s  thi-rrugll 
uiitlulatiiig lilaeli soil couiitry. \vas qiiitc it11pa 
tr:i%c (liiriiig wet \reather. 

1 he \wsterii eiitl c i f  the road is iirar the "Iiapperl)y" 
u i t l  "( h i l h i "  est;itcs, liig Iioldings producing heavy 
crolis c i f  ivlicat and riiiiiriiig large flocks of sheep. 
"P;appri-liy" cstate has already Ileeii sul)tlividetl for 
soldier settlement. aiitl "Ciiiilhi" estate will be su1)- 
cliviilctl i i i  the iienr future. 

~. 

D.R. 1 1  12. Constructed srcthn 

Locality map. 
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growing and with irrigation could be intensely culti- 
\ . a td .  hIuch of the land coul(l readily lie used for fat 
1;iiml) raising. Poor access to the railway and Tocum-  
wal-I~itiley State Highway Irreventetl the tlevcl~ipnicnt 
of dairying, ritrns growing ant1 \iiieynrtls. 

l'rior I ( ,  1937 tlierc were isolated efforts t o  inil~r(i\,r 
tlic r(mI system. (;ti\~ernment grant tcr the Sliil-e of 
lliirray was used for the constriiction of nii~e timber 
lieam britlges on the hIatlioura-LIoroco and Deiiiliquin- 
Moroco roads. 

The roac! leading westward froin State 1 ligliway No. 
17 at 'l'ocuiii~val passes fur i4 miles tIircru:.h the Shire 

r r f  I<ci-rigaii :mtl r-1. niilcs tlirot~gli the Shire r r i  Rlur-ray. 
. \ l i o i i t  4 iiiilrs \WIT coiistructe(l as Main l i o a t l  K ~ I ,  
2 1 2  lvf(rw it. ;  t l c ~ ~ r ~ r c l n r n : ~ t i ~ i ~ ~  as sucli. iilroiit 3 inilei 
Iiciiig I iui l t  with a raised formation. \\.it11 a p-:t~it of 
f l  .750 made to the Shire of L3errigan Iiy tlie (;~rvern- 
iiieiit i t i  1035. ancrtlier length t r f  raised f(iriiiatirin \vas 
colistructetl with cause\va!.s. 
: i l ic iut  y miles in tlie Shire o f  lkrl-igal1 ant1 1.1 niilrs it1 

tlic Sliirc o f  hlurfi~y-\\~:~s virtually t ~ ~ i f o r ~ ~ ~ r t l ,  MCLIIIS 
( i f  x c r s i  ~vct-e I J ( I ( J ~  riiitlcr tlic most favriur:ililc crrlidi- 
t i ( m > .  1 1 1  Ivct 1ve:itIicr the roa(l \\:is i t i i11as~Irle i ~ ~ d  

_ .  I Iic remaining length- 

D.R. 1172. Unlorrxcd section 20 rn. west of Tocumwal. U.K. 1 1 7 2 .  Lonstructed length 4 m. weat of Tocumwal. 
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August, 1937, and since then in the Shire of Berrigan 
3 miles 71 cliaitis h v e  lieen cleared antl formed with 
24 feet formation and If )  feet paveiiieiit. Two 3-cell 
antl two I -cell rciniorcctl cnncrete Iios culverts have 
also been provitletl. The total cost \vas f-..+p. 

Tlie outlreak o f  \vat‘ prevented iiny further cotistruc- 
tioii. l l i e  Ikrrigan Shire Coniicil is IIOW prepariiig 
plans for the construction of a new bridge at 6.2 miles. 

I lie previous l)ridge, a five-span structure. was scvcrcly 
tlamagetl by the I ~ $ I  flood. In the Shire of hlurray 
work is proceeding on the construction of fortnation. 
loam pavenient cintl culvcrts lor 3 miles at the IIatlioura 
end of the road. Tlie estimated cost is L I  .()io. 

_. 

The road passes through about 3.000 acres of State 
Forcst. liocln(l t inher ,  piles< girders. milling t inher  
atid firewood arc cut antl Iiauletl easterly t ( i  Tocutnwal 
a n t l  westerly tcr Matlioura. Since the l)uiltling of the 
road there has Ireen ;in increase in the ~in11)cr trafic. 
The district wiis severely affected by the prolonged 
drought contlitiiiiis tvllich rrccurrctl cluring the latter 
1m-t of the w i t ’  Iwriotl. ‘ilierc, is cvitleticc alre;itly. 
Iiiiwevei-. t h t  agricu1tur;iI tlevelolr~iieiit is I r ing stitilii- 

Iiitvtl by tlic coiibtructirin o f  tlic riiiicl, ;mrl stc;itly 
~)r(igress is liltely. 

Bendick Murrell to Wirrimah: Developmental Road 
No. 1059: Shire of Burrangong. 

The \\-irrimali Strldiers’ Settlenient is ahout five miles 
from Bendick 3lurrt.ll Railway Station on the Harden- 
Coivra railn-ay. The settlement is ahout 7.000 acres in 
;irca. and is occupied b y  20 settlers etipgetl mainly in 
fruit gro\vitig. In this industry. careful trailsport of 
the fruit is esseiitial ; jolting Over rough roads C ~ U S C S  
spoilage antl consequent loss to the :.rower. 

.,\ccess tn the \Virrin1ali Settlement \\as by a rough, 
suxiy track. !h- i i ig  wet w d i e r ,  watercourses fornietl 
;ici-obs the track that liecame liable to errieiou after the 
I i n .  The poor road \vas an iiliportant factor retarding 
the gro\vtli of the district. mainly because of datiiagc 
to soft fruit during transport. 

Locality map. 

\\‘it11 the asiistance of sueccsive grants up to 1941, 
the Burrangong Shire (Iiiuiicil was a l ~ k  tu rccrinstruct 
the roiitc to practic:illy all-weatlier stantlartl. Tlic road 
has lieen forlwtl 24 feet \vide with :I 1 2  feet gravel 
pavement. The tlam;~gi~ig erIect oi tlic w;itercnurses 
has becn corrected by the construction o f  c‘oncrcte and 
stone causeways. 

;\t the present time the annn:il output  ( i f  thc area is 
:iliprorimately .;.io t(iiis o f  Iirunes and 40 tons nf fresh 
iruit. In 1934 the ontinit \vas only  MI totic of prunes. 
F.\TII alloiving f o r  increasetl productivity c i f  the trees 
due to ageing, iiiucll c i f  the greater ontpnt can be at-  
tributed to the rond lvxiuse of the encoulngeniellt to 
scttlers to malic iresli pl~inti i ig~. The iinl)roved trans- 
Irort has coiisi(lcr;iliiy reduced the 10s.; of soft fruit 
tlui-itig carriage to the tleliyrlrator ancl i-:iil\vay. 
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Tlic road is usetl for hauling wood fuel t o  the tlehy- 
tlrator as well as for  the :,.ellera1 traftic o f  the tlistrict. 
The country to the \vest O i  the \\!irriiiiah Settlenient is 

usetl for kvheat gro\viIlg and the growers avail them- 
selves nf this 1-tratl to I)ring the grain to the silos at  
1icnrlicli Murl-ell. 

D.R. 1059. Bendick Murrell to Wirrimah. 
1 .  Constructed section approaching Wirrimah. 
2. Orchards in the vicinity of Wirrimah. 
3. Road near Bendick Murrell wheat silos. 
4. Dehydration plant at Wirrimah. 
5. Prune orchards, Wirrimah Soldiers' Settlement. 
6. Prune picking, Wirrimah Soldiers' Settlement. 
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D.R. 1 0 1 1 .  Citrus orchard 2 m. east of Rarharn. 

Crazing land served by D.R. 1 1 9 1 .  

; \ftcr :I review ut  all tlrc circuiiistaiices. the lkpa r t -  
ment consitleretl that the forination of a r(iatl would 
greatly assist the 1)ruper ~ Ic \~c lq~ i i~e i i t  o f  the clistrict. 
.\ccordingly the road was proclaimed ;I I )e\~eloptiicntal 
I h i t l  i i i  I)eceoibcr. 1939. 

I n  plaiinitig tlie work t u  lrc (Itnic. i t  was f o u i i d  tliat 
a11 the farnreri sent crcmi to the 1nittc.r factory ant1 
therefore. i f  work was coiiit~ieiiced at  thc southcrn elid 
at Alain Road No. 278. the iminetliate benelit would 
accrue tn the greatest numl)er. Fun(ls were allocntetl 
o i l  this 1m.iis. and twu iiiiles o f  light construction were 
rompletetl liy contract on the ,jth Pelmiary, 19+, at a 
cost of f1,yo. 
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D.R. 1160. Calga to Kulnura. 

1 .  Orange orchard at Kulnura, 
2. Clearins preparatory to Citrus Tree and Passion Fruit Vine Plantinp. 
3. Passion Fruit orchard at Kulnura. 

*‘J3254--2 
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D.R. 1160. A length of constructed road 7 m. south of 
Kulnura. 

) k l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t  R O A D  I 160 

Shire of Gosford 
$' 
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Rrid ge Naintcnance. 

ORGANISATION AND METHODS USED BY THE DEPARTMENT OF MAIN ROADS. 

0 

There are 3895 bridges on tlie l l a in  Roads s y s t m  of 
New South \\.ales. antl 31 l)ritlgcs on tleclared Secon(!- 
ary I<(iads. their tnaititeilance ; ~ m l  replacement heiiig 
partly (~1' whrrlly tinancctl from the Main Iioatls Fnnds. 
In ;itltlitioii, there are 59 Iiridges illit on Main Roads, ant1 
formci-l> k n o w i  as  "Sational" \r.orks. wliicli are ell- 
tire]! financed fl-oiii the Slain IZoatls Funtls. and z j 
Lridgcs on the borders of  the State partly fin:incetl 
froni Main 1Zoads Fiiiitls. 

l;or tlic 1)cp:irtment's 11~irliosees. :I bridge is tlefiiietl 
as any strncture where the width of v-aterway between 
the inside faces of almtnicnt> at  the untlerside of thc 
supel-structiirc is 20 feet or over (lr. whei-e the alxit.- 
ciieiits consist cif  driven piles. the centre to centre of 
tlic almtment piles is 20 feet or over. It will be apparent 
that  :his c!tlinition results in many reinforced concrete 

'I Iir  cos^ of Iiridgc maiiitetiaiire and. construction 011 
Main I.to;ids is sharctl lietween tlie Llepartiiieiit o i  1T; i i i i  

I<o: idh  a i i t l  ('tiuncils t i n  the following lxisis* :- 

ts liring rrgartletl as Iiriclger. 

Dqmrtmcnt. ( l i i inci l ,  
, '  !, ;> ,o 

h I t J i l l t P l l t l l f  CC- 

State 13igh\vays in tlic 

Alain Koatl!: in the 
County of Cumlw-  
land . .  . .  100 Nil 

Trtxiilc Koatls in the 

Utlicr ;\lain Roads in 

~ ' l iuntry m d  all 

Country . . . .  75 'j 

the Country . . Mz/3 33 I /3  

C'orrst~-rrctiori-- 
State Highways antl 

1 runk 1i0:ids in the 
Coilittry. and all 
Main 1iu;itls in tlie 
Cociiity of Cunilier- 
land . .  . . IOO Nil 

Other Main lioads in the 

* .  

Country . . . .  75 'j 
*No~l:.--In tlie Connty of Cunilierlancl, couucils coiltribute 

indirectly 10 bridge niaititenimcc and conitructkm, together 
witl i  iitlier main road work, by nie:ins of a rate levy of 7/16 
of  a penny in the  f on the Lr.C.V. i i f  land. 

111 tlie country, tlic 1)cliartnient's ascistanre i h  gciicrally 
liiiiiteil t i l  liritlar w i d t h  suftiririit to car,-! t w n  I : ~ I I K ~  ( i f  tr:iltic. 

'l'lie greater part of the mileage of the Main Roads 
system is iindor the care and control of Councils, whose 
respt~nsiliilities include bridge maintenance on the 
lengths under their control. I he bridges maintained 
11y tlir Ikl~arti i ient coinprise hritlgcs on roads main- 
tained hy the Ilcpartmeiit. liritlges oii tlie borders o f  
Ncw South \\'ales. bridges which are a State respon- 
sibility on roads tither than Main Koads, and the Syd- 
ney Harbour Bridge. the last mentioned not being 
tinaiicetl f i - r i m  Slain lioatls Funds. 

Grouped acciirdiiig to tlieir type of construction, tlie 
bridges niaititiiined directly by the Department are  as 
follows :-- 

Steel . . . .  . .  . .  . . y8  
Rein forced cvncrete ( inclutles stniir 

" '99 
Timber . . . .  . .  . .  . . 620 

or7 

bridges) . . . .  . .  

~ 

-~ 

Bridges niaintainetl 1 ) ) .  Council5 at  tlie Irartial or 
complete cost ( i f  ,\lain Iiiiatls F'untls are as follows :- 

Steel . . . .  . .  . .  . .  17 j  
1:einforcctl concrete ( includes stone 

bridges.) . . . .  . .  . . 849 
Timber . . . .  . .  . .  . . z . d 5  

~ 

3.093 

Timber paintinq eantry. 
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Replacinq upper part of timber pile in i t  pier 
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Ixtween jolis, mi l  for transport of StlJrCS. etc.. as 
rctpiretl. 

Methods.-Every bridge is carefully rsatiiiiietl at 
least once each year. I'eriotlically in the case of tiiii1)ri- 
l)ritlfi-es. the members are b(rretl to determine tlie coii- 
ditioii of the mctnI~ers. ' h e  results of Imi-itigs are 
recortletl on diagrams of thc structure in  sucli a way 
as to enable the extent of any renewal work required 
to be readily assessctl. 

I3ritlge inspection work untler\vatcr is carried out by 
experienced divers eqiiipped with all necessary diviiig 
gear. Underwater inslie tion is especially necessary in 
thr  case of tiinlrrr picrs ii t i t h l  waters. 011 account of 
~rrcseiice of /cri.do rrci?dis o r  shi~wnri i i .  ;ind o f  I i n -  
iioria. 1)ivcrs are fi-cqiieiitly used t ~ r  assist Iiriclge 
ga~igs wliei-e utitlei-w:itcr repaii- \v(rrk is requiretl. 

\\liere a tiiiilier britlgr lias readied a stage requiring 
rciirwal u l  iiienibers, estimates are preliared. financial 
~irovision is made in the animal maintenance prograiiiiiie 
; t i i d  (11-tlers are placrtl for the miterials required. Utitler 
~rresc~i t  coti(Iiti(riis Iii;itei-ials c;iiiiiot scmietiiiies lie i d -  

taiiietl until :is iiiuch as a year after the plariiix of 
c ~ r t l r ~ s .  \vliicli rciitlcrs tlit?irult the org;inis;ition ~ r f  tlie 
r q n i r  \\.orli i n  atlv;uicc. 

\ \ ' I Iw  rt*iici\;tl \vi)i-k is c:ii-riul out  O I I  :t tiiiilirr 

l r i i l i y .  all tiiiilwr lilic.ly t c l  rciliiii-c 1rcncw:il williiii 1111. 

I ~ C ' X I  ft,\\. yx i - s  is rcpl;icctl I)? i w \ v  iiiaterial i i i  rmler 

I 

L- 

a 

to avoid the need for frequent costly dismantling of the 
structure atid interference with traftic. At the same 
time painted \vcri-li is repaintctl. liolts tightenetl, etc. 

In thr  case of reiiewal of members o f  timber truss 
1)riiIges. stantlartl instructions are supplied to foremen 
srtting r i r i t  the pr(icct1u1-e to  hc f~rll~iwetl to avoid 
iiiishap. 

Stantlartl iiistructions arc ~ S ( J  issued describiiig the 
iiietliotls tu I J ~  follo\ved in order to ~ I - C V ~ I I ~  or eliminate 
attack of titii1)crs by termites. 

In cawh \\-liere iiiost of the members uf a timlirr truss 
Iri-itlge are tleteriot-atetl atid tlie provision of a iiew 
striicture i i  not prncticable imiiietliately, two methods 
of trml)or;ii-ily ~treng~het i ing the striictiire are avail- 
:ilile. ( hie i r f  tliesca is Iiy tlic iiitrotlucti~in o f  struts or 
"tonis" rintler tlie trusses. Tliesc. h~i\vever. :ire lialde 
t o  cause Irlocliage o f  tlie btreiiiii in  tiine of  florrtl. The 
other inetliotl is to USC wire rupes and turiil)ucliles t o  
"untlertruss" cadi truss, in effect causing the lower 
cliirrtl of cacli truss trr act as  a trussctl I)eam. 

The Kailcj. Slilit:iry- I(ritlgc Iras also Iieeri used to 
carry l~i:ids tempor:tr-ily ivllerc. an ~ r l t l  structure was 
f:iiliiig, tlic l~ailcy t r m x s  lwiiig ~rlace(l iiisitle the olrl 
trllises. 

K~iiiiiiiig lil;iirl,s tiwr inrlic.s thick. ~rl:irc~l I I I ~ ~ ~ ~ I L I C I ~ I I -  
;illy are o f t c v i  ;itt;icl~c~l to the tlcrli o f  a i1  rrltl tiii111t.r 
Irritlgc. ;i\witiirg reire\v:il in  I d e r  t i ,  1)rovicIe hinootl! 

Undertrussin4 of span. 
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Driving a timber pile. 

ritliiig ~~r~ i t l i t i~ r i i s  for tr:il.lir ;it111 t r i  1-cilucc i i i i lr: ict  o i c  

the striic‘turc. rc.s,ulting f r (m irregularities i i i  the surface 
of the old tlccli. 

A feature o f  timlicr bridge relrair work during 
recent year5 has been tlir iisc ( i f  small power drilling 
miits to replace the hand auger. The type most con-  
mtriily used is Iictrol drivrii with a flesilile shaft, hut 
where electric  rower is avail;il)le. a motor driven tlrill 
may lie iisecl. OII \vorks inv~rlviiig the iisr of an air 
compressor. Iiiieutiiatic drills are atloptetl. 

The fcrrcg~riiig (1escril)es tiicthntls applic;ilrle mainly 
to  tiiiiher liriilge mainteiiance iviirk, Irrcausc titiil)ei- 
1)ritlge.c pretl~rminate. aiid liecause the life of timlrer is 
limitctl ant1 repairs are frcquctit. Tlie Departinetit’s 
bridge repair gangs iticlutle all  types of structure within 
their work. however. In tlic case c i f  steel Irridgcs, 
cleaning, scraping and painting are carried out at iiitcr- 
vals of ahrut six to  twelve yt~i i -s .  tlepeiitliiig on tlistance 
fi-om tlir xca and clim;itic c~riitlitioiis. Tn tlir arid 
western I)ortion of Kew Soutli \\‘ales, corrosioii of 
steel is slight. %me of tlic oI(Ic1- stccl Iiritlgrs Iiave 
Ireen equiplied with ne\\. reinforced cnncrcte tlecks in 
~ilarc o f  i i I ( 1  iiiacatlam eovrrcil lrucklc-plate tlecks. 

Normally. i n  preparing surfaces [ i f  steel hritlgc.; for 
repainting, any areas showing signs of rust or other 

Vol. XIV, No. 1 .  

Replacement of sirdpr 111 timber hridae. 
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\\orkmanship lias beeti tlisclosetl. Coastal hi-iclgcs .SUI)- 
jrct to the effect of salt water a i d  salt air have to a 
small extent suffered hy corrosion of steel reiniorce- 
ment. Keiiiedial work lias been necessary only in a fetv 
cases,  and lias taken tlie form of removing surface cciii- 

cretc which ‘ l i s  heen loosenecl by corrosion of the 
underlying steel, cleaning rust from the steel, and 
restoring the surface concrete. The best iiieaiis u t  
cleaning steel is by sand 1)Iasting ant1 the l x b t  means of  
restoring the surface concrete is by cement gun. wliicli 
applies mortar in thin tleiisc layers by the force r r f  
compressed air. For best results, layers slioul~l average 
about one-quarter of a11 inch in thickness, and slioultl 
not exceed half ail inch. I t  will be seen tllat tlie builcl- 
ing up of, say z inches. requires about 6 or  S applica- 
tions. 

Ihgineers eiigagetl on reiiifol-cetl concrete 1)ricljic 
design ft-om tinit. to time inspect the older reinforced 
concrete bridges. i n  orrler that any faults which illay 
Imvc I)ccr~iiie apparent in;iy lie :ivoitletl in future 
tlesigiis. Desigil ullicers also inspcct \s t i~- l t . :  untlcr 
ciitistruction when conveniently situated. 

TYPICAL EQUIPMENT LISTS FOR BRIDGE REPAIR 
GANGS. 

List “A.” 
14’(1r :L IJritlgc r e p i r  gatig coiisistiiig r i f  ;i \vorkii i~~ ? frireiiiw. one liritlge carpenter. three 1JritIgi.c carpenters 

laliourcrs. (For  additional numl~ei-s moi-e tools will 
Iic r q u i r e  tl. ) 
I inot{ir triiclt, 2;,;- 1 tiiiis c:i]i:icity with l i o i \  c r  kikc-rrfi. 
I ladder, 1 5  f t .  I r i i i ~ .  

I 1:irltler. LO f t .  long:. 
I cstensirin laddcr. 
. \ss~rtetl  stagiiip plaiihs.  
I li:iii(l \\-iiicli--capacity I t o i l  of?’ lr;irrel, 
LOO f t .  in .  wire t-opc. 
LOO ft.  % i l l .  wire rope. 
400 ft.  2’4 in.  henip mpc. 
200 ft. I,!,< in. lreiiip rope. 

in. x 12 ft.  wii-e rope slings with t1iiiiil)le each end. 
i;gle blocks for wire rape. 
iuhlc Ijlocks for wire rope. 

for hemp rope. 
2 trelrle blocks for wire rope. 

3 d t ~ r i l ~ l ~  Irlucks for Iicml~ rope. 
tch l~locks for each tvpe. 

i n .  x ; ft. turnl~nclclcs. 
2 I 1 1 1 .  s 4 ft. turiiln~cltles. 
2 lmttle jacks -IO ton capacity. 
I wallahy jack--2 trin callacity. 
r \vallal)v jack-4 ton capacity. 
I traversinq jarli-zo tiin capacity. 
T petrol-driven drill. 
2 5 ft ,  carpenters’ crainps. 
-2 3 ft .  carpenters’ cramps. 
I <h-lh. anvil. 
I forge with blower. 
I set lilacksiiiith’s tools. 
T set stocks and dies. 
I 7-11). sledge hammer. 

1 picks (muck). 
.? shvels.  r t~und mouth et^. short IiallcIle. 
Files-2 10 in. Imtarti. 2 rh in. rouq~ i ,  z inill saw fille. 
Colt1 cliisel.;--i I i n .  x S in.. P R’ in.  s 6 i n . ,  2 rountl 

Rolts. nuts and waslicri jassortineiit). 
2 trestles. 
2 pipes. 155 i n .  s 5 ft. 
I metallic tape. 100 f t .  long. 

time R/; in. s h in. 

List “B.” 
The folhwitig additional eqni])nient should be on 

hand i l l  a central location for m e  ljy liritlge repair 
gangs as reqiiiretl :- 

I pile-tlriviii~ niachinr-3j ft.-witli 35 cwt. monkey, 
trip~)er. &c. 

T portal)le pile-tlrivine iiiachin-3o ft.--tm wheels. 
with 7; ccvt. monkey-. tripper. &c. 

T \riticli for al)ore ( i f  steam with hoiler). 
I linnd-\viiicli. 
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1'ortal)le grinder and I n - u h h  ( Ixtrol tlrivrn ) ;is in 
Kopsen drilling unit. 

I Iiortalde wel~liiig plant f o r  lletropolitaii. Newcastle 
and Grafton. 

T oxy-acetylene torch. 
2 pile rings-14 111. dia. L > >  i i i . - - ~ ~  i i i .  

-7 so-tirit Iryrlraulic jacks. 

, .  . .  

List "C." 
Equipiiieiit re(1itirmI Iiy ;i forciiiaii ai i (1  1:tI)oiiiwr 

enFaged in esnmiiiatiriii ai i t l  testing of coiitlitirin of 
Iiridges :- 
I motor truck I ton capacity. 
100 f t .  hemp rope $4 in. circumference. 
TOO ft .  Iicii i l)  rope I :4 in. circcimfereiice 
100 f t .  Iicuil) riil~c 3 in.  circiuiiference. 
I latltler 1.7 f t .  
T e s ten~io i i  ladtler. 

___- 

Staging I h n k s .  

I wallaliy jacks---. toils capacity. 
Siqil)ly bolts. nitts and ivaslicv,. 
Steel uw1ges-z 20 in. I 0 in .  A I in. t o  >/L iii. 
(.i-owli:trs--l 4. f t .  x I > $  in., I 5 ft .  I 1'8:i in. 
Spiiners-- 2 11' in.. z ;5/x in., .I M in , ,  I I in., I 1 %  

2 \\.liitc .\tit respirators antl blowers. 
in . .  I (7ylmrii 24 i i i .  

cwt .  ;.),.,$ i i i .  tlecli spilies. 
civt. S in.  tiecl; spikes. 
civt. I O  i i i .  deck spikes. 

Scrcw augers. z ;4 in. 
:\lso 2 1ir:tces ant1 Ijits % in. and % in. 
I Iixiitl!~ l)illy tackle with tloulde antl trelde lilocks for 

2 in. circuiiiferciicc~ Iicmli rope, 
I cross-cut s;t\v, 4 f t ,  
I nlctallic tape. 1 0 0  ft ,  Iwig. 

The Danger from Straving Stock. 
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Examples O F  straying stock on main roads. 

In those parts of tlie State \v11crc mifeticed proper- 
ties, usually relatively large holdings. Hank the road 
rescrves tlie presence of live-strick on o r  iirar tlie road 
formation niust be espcctetl. antl it is thrrefore neces- 
sary for tlie drivers of motor vehicles to lieep a very 
sharp lookout. Fortunatrly, htr\vever. i t  is iiinst coni- 
niotily the  case tliat the iiiifenced roads are iri open 
coniitr>- wliere sight tlistanw is at lrast a(1vqiiatc for  
the usual speed of travel, 

I t  will lx seen tliat. as in most actions antl move- 
ments to proiiiote road safety, tlie co-operation of a 
ii~iiiiber ~i parties is t-eqiiircd to correct hazardous 
conditions arising from straying stock. The benefits 
of such co-operative action ai-e likely to he so suh- 
statitial iii i i i ip rovr t l  road safety as to call for a maxi- 
i i n i i i i  effort in ri<l(liiig roads o f  what at prescnt can 
l w  i-egat-tl~l only a.; nil uiiiircesxary liazarcl tri  lifr ;unci 
I i l l l l J ,  
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Items of Interest. 
e 

ALLOCATION OF MOTOR VEHICLE AND PETROL 
TAXATION FOR EXPENDITURE ON MAIN ROADS. 

1 I a l f  the iii(rt(ir vchiclr tax collected i i i  the Couiity 
of  Cuiiil~erlantl ( l\lctrtipolitaii area) is sliciit in thc 
('(runty of  C.uinlierlaiitl. The reiiiaiiiiiig h;d f .  together 
\vith t l i c  \\,hole i i f  the motor vehiclr tax crillected in 
t l i r  ;irea outside tlic County o f  Cuiiilieriaiitl is s1ieiit 
(iiitsi(lc the County [ i f  Cuml)erlaiitl. 

.\c a result c i f  this iiietliotl of tlistril)utiiin aliprori- 
in:itely 2,; per eciit. [ i f  the prcic-rcds ( i i  iii(it(rr veliiclr 
taxation collected in the State is slieiit i i i  the C'ouiity 
of (~uiiilierl;uitl a i i t l  aliprosimatelq- 7; per cent. in the 
( 'ouii try xre;i. The proceetls o i  petrol taxation nllo- 
c;itctl for cslietitliturc oii  main roads is ~)rqi(irtioiietl 

LABOUR STRENGTH ENGAGED ON MAIN ROAD 
WORKS. 

1 lie ii~umlier of nien elnl)liiyctl tlii-cctly 1111 1)cliat-t- 
melitally sulisi(1isrtl road worl<s l )y  I i r i t h  the I)eliart- 
metit. Shire and Municilixl ['ciwicils i i i  jiiiir. 194s. \vas 
.;.o$. 

. .  
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The Design of Subsoil and Subgrade Drainage. 

Provision of an effective drainage systenl is an 
essential feature of all road construction. The  need 
for measures to prevent tlaiiiage by surface water is 
so apparent that suitalile provision is iiivariahly made 
in road design and construction. The need for subsoil 
and suhgrade drainage may 1)e less obvious. however, 
and, further, tlie precise form it should take is not 
always apparent prior to the construction of earth- 
works. Fo r  these reasons it tends solnetimes to Ix 
neglecterl. Such neglect can have serious consequences 
later, pal-ticularly where 1)itunIinous or other high 
class pavenictits are constructed. or  where embank- 
ments ant1 cuttings are built on steeply slopiiig ground. 
l‘he object of this articlr is to  describe suitable methods 
of subsoil ancl sul)-grarle tlrainage, antl the  circutii- 
stances wliicli call for their use. 

I’rior to tlrsigii of :i r ~ i x l .  :I tliorougli investigation 
of ground water conditiiini slrriulrl lie til:itle a d  pro- 
vision where necessary for sul)soil atid sulrgrade tlrain- 
age slioiiltl Iic indicated ( 1 1 1  road plans. \\.ithnut proper 
investigation the design o f  sulisoil drainage is hap- 
ltazartl r u i t l  the sticcess of any works undertaken is at 
least tloulrtful. .\s such draiiiage works are costly the 
iiivrstigaticiii should he ronqilcte aii(l. if possible. made 
tluriiig a wrt  se;isoii or :Irtcr liravy raiiis wheii the 
groutid watcr is likely to Irr statitling at its highrst 
level and the nvrrst conditiolis inay he dr>rrved. 111- 
vchtigatirrii iiiay he motlitietl t i ,  somr rsteiit in  cases 
where only I O W  class eoiistructiiiii is lirai~icised atid 
the repair c i f  \\:dnc,shcs f o u l i t 1  during or after cow 
structioii \ r i l l  not lie exliclisivc. In  solile cases. too. it 
\vi11 be iiiatlvisable to incur high expenditure f( i1-  

ilrainage facilitics when groutid water conditions are 
likely to lie alterrtl niaterially as a result of construc- 
tinti. consolitlatioti of tlie sullgrade antl pavcmciit. 
clearing of tiinber from thc roadside, etc. 

Tlrc most important facts to be determined by  
investignticin ;ire the nature of tlic sul)soil. the loca- 
tion and rleptli of the water-table* or “free water” sur- 
face. aiitl the tlirectioti i i i  flow. i f  any. of the ground 
water. \vliicli is normally roughly parallel to the ground 
surface. 

Free water can be located by test holes or lry auger 
borings. 111 boring with :in auger tlie upper portion of 
tlie soil m:iy be wet froni calrillary water liut no water 
is seeii on the samples. lY11c1i. however. the water-tal)lc 
is reached. water will Irc sceti 011 the samples or  will 
show in the hole. In tlie larger test holes. iii cuttings, 
cir where the water-table reaches the surface of the 
ground the free water z m c s  arc  indicated by springs 

* I‘hroughoot this article the term “water-t;ililr” is used to  
denote the free water surface and not the formed gut ter  or 
table drain. 

o r  scepagc. I n  heavy clay soils this seepage may be 
very slow. 

There are various t!-pes of sul)-tlraiii that have been 
used for diffcr-cnt prpobes,  ;is follows (see Figure I )  : 

( a  j T/ic “Frrncli” t l m i r i .  This coiisisls of a trench 
1)acktilled with coarse 1)rolten rock, usually to 
3-itich maximuiii size. i\s the only path for 
f l o ~ v  of water along the drain is through the 
voids. tlic tliscliarge accominotlated is not 
very great atid the liytlraulic efficiency low. 
It is tillsuitable in roadwork for all except 
very minor drains carrying very little water, 

s1in~ildcr tlraitis. Tlie rclativcly large 
of rock is iiecesharp to provide suff- 

cient voids ior the H o w .  hiit large widh  may 
Iicrniit washing in of soil. thereliy teiitling to 
lill tlic voids am1 cholic the drain. 

( h )  7‘hc furiri tirriiu. ‘I‘liis crinsists of a n  open- 
jointed pipe laid in a trench I~acktilletl with 
soil. 7’1iis is suital)le for farm use as it does 
nut interfere with cultivation. Imt i t  may not 
he si) satisfactory for  road work. I t  pre- 
vrtits lields i-eiiiainiiig waterloggcil. hiit i t  
tlors t io t  functioti  lilir an “interceptiiig drain“ 
;is griitiiirl water ~ i t i  pass lwer atid round 
the Irilrr. .AIs~i. cy)ecially i n  heavy soils. 
rtiti-y o f  w a ~ c r  i i i t o  the pipc is ~ I I I I I ~ ,  arid 
scriiius ti:image coulil I )?  clone t t i  a road be- 
fore there was ;illy ;rlr~irecial~le reiiioval of 
water lry the drain. 

( c )  /nfrr(-r-pt iry  druiiis. Thcsc consist of 
treiiclies in  which an open jointed pipe is 
laid. the trench being filled with pervious 
niatcrial. This  liervious material may he 
rountletl gravel crushed rock. the best 
grading Ixiiig 95 passing %-inch sieve, 
().<ti retained IO sieve. the bulk of 
material Iieing between ;,!-inch and %-inch 
sieve. Tlie voids i i i  such material are ample 
for the tlownwartl flow of water. but a re  not 
large enough to choke readily with soil. 

The  t u p  of the tlraiii may be sealed with 
impervious material to iiiake a “sealed top” 
or  inay lie filled with pervious material to 
form a combined surface and sul)soil drain. 
The latter. with various types of poimiis top- 
ping. is suriietiines used in airports, Iiut is 
rarely used for roadwork where the surface 
watri-s would usually Ixing in fine material 
tu silt up the drain. I t  is only permissible in 
roadworks where all the neighbouring sur- 
f a c e  are pavctl or well-sodden with good 
grass. Tlie scaled top is usually made of 
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LSeu/ed Top ZPerv/Ou5 fip. 

A . F R E N C H  D R A I N .  B. FARM DRAIN. c INTERCEPTING D R A I N S .  

Figure 1. Types of Drains. 

/a/ /mperv/bus bottom. b). Pervious bottom 
/mperv/Ous Fi/ /  
under p p e  

Peroous A// under pipe. 

Figure 2. Details of Pipe Laying. 
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(ir) The  hest practice is to take tlie drain down 
into an inilxrvious zone,* tlie top of the pipc 
heing placed level with the top of the ini- 
pervious zone. In this casc the cscavatirin is 
carried a1)out three inches Iieliiw the levrl 
of tlie Iirrttoiii d tlir liipc, antl the spaces 
under ant1 arountl tlic pipe ;ire liacli-tillrtl 
with Imvimis material. l‘liis allows the water 
to enter the pipf: when it accuniulates t o  a 
lower lcvel iii tlic ~tcrvious till. I’crforatetl 
pipes usetl wi th  this f i m i  of construction 
should lie laid with l)crforations (Iowii, Pipes 
are thus less liahlr to silting antl perfora- 
tions less liahlc to liccrtnic Iilricketl by tlic 
snrrountling pervious materials. 

( 0 )  \\‘here there is no imliervioris zone at a suit- 
aljle tlelitli aiid the grountl below tlie pipe is  
liervious. the spaces initler ant1 arririnrl tlie 
pipe to aliout two-tliirtls of its height are 
Iiaclt-tilled with inipervious soil. \\‘ere coli- 
structioii ( a )  employet1 in  such circuni- 
stances. mater collected elsewhere might flow 
out of  tlic pipe antl defcat the purpose o f  
tlie draiii. All pervious intrusions i n  imper- 
v i w s  iiiaterials shoul(1 bc located and dealt 
with in  this manner. I’erforatetl pipes used 
with this frirni of construction should be laid 
with pci-furations up. 

Thr outlets of all pipes should be carefully placed 
to avoid possible hlockagr and slinulrl he prnvided with 
wir-e guards to prevent tiest Iiuilding in the pipes I I ~  
small animals atid birds. Frequently the outlet sec- 
tion o l  the pipe is in  a position where the seepage o f  
water could cause tlaniage. pipe with sealed joints 
and with ortlinsry earth hacklill slioultl Ire used for 
such sections. Sometimes a watertight Iiullilieatl of 
impcrvitnis soil sliould lie constructed ~ ~ J l l l l t ~  thc pipfa 
in  such cases to shut off water Iiercolating through tlie 
pervious fill i t i  the collecting area. To protect the 
outlet ;I head\vall of stone or  concrete may he pro- 
\:itlet1 ancl its position should I)e iiiarketl with a ~ C R  
or  liiist tu Iicriiiit i t  to be rczulily locatcd rlnriiig h i i l ~  

sequent maintenance. The high (o r  dead 1 end of a 
pipe sIiriiil(1 I K  fittetl with a metal cap. or suitalily 
bloclcetl. to prevent Iiacklill material froin ciitering tlie 
pipe. 

Continued f~incti t i i i in~ of tlic tlrains is most impor- 
tant antl every precaution should lie taken in their 
coiistructioii to olitaiii the grc:itcst cficiciicy and tlie 
longest possible life. 

Sub-soil tlrainage Iiroblems caii he clividrtl into two 
main classes tlepentling on ground-\\.ater conditions. 21s 
follows :- 

* In this case the terms “pervious” zone and “impervious” 
zone :ire used in n relative sense, :in imperviolis zone lieing a 
layer that is much l e b s  permealilc that1 the adjacuit  matcrial 
(e.g.. sandstone or other rock of a porous or fissured nature 
would lie “impervious” relative to an overlying sand hut 
“pervious” in comparison with dense layers of clay or shale). 
Impervious zone? iisiially consist of tlic nntivc romitry rock 

or Iiwvy dense clay siil~siiils. 

I .  Sitlehill seepagc, in  rolling or  hilly country, 
where the water is percolating downliill and 
tlie water-table has a tlefinite slope. 

2. [.eve1 water-table. in flat country antl swamp, 
where there is little o r  no mcivenient of 
gi-riuiitl water :ind tlir w;iter-tal)le is practic- 
ally level and nic~rely riws antl falls in wet 
a i i t l  dry se:ivins, 

111 the 1ir.d casc tlic iiietliti(1 I I I  draining sulisoils 
consist., c i f  iiitcrccptiiig tlie water ahove the area to 
Iic tlrainetl. Tlie drain. Iiy removing thc Rowing grouncl 
water, lowrrs tlic water-table on tlie tlownhill side of 
tlic drain. 

In  tlie second casc. tlie method is to lower the water- 
table I)y drains placet1 in  or atlacent to the area to he 
drainetl. h i t  siicli lowering can only be brought ahout 
i i  tlicrc is a!i outlet for the rlrains Iowcr than tlie 
tlesiretl lower level of the \vater-table. In very flat 
countr>. this difficulty is oftell insuriiio~~ntnl~Ie except 
at prohibitive cost. 

PROTECTION OF PAVEMENT. 
In moist soils capillary water will rise above the 

level of tl!c frce water. often i n  sufficieiit quantity to 
niake the soil soft antl unstable. The  maximum height 
of rise varies from a few iticlics in  coarse sand to over 
a li~nitlretl feet in very fine clay. In clap, however. 
the rate of capillary movement is very slow and water 
i i i  quantities suflicient to cause tlaniage is not in  prac- 
tice raised to very great height Tlie actual distance 
through which watcr will be ra et1 in suflicieiit yuaii- 
tities to soften tlie suligratle is liest tleterniined hp 
experiencc with tlic actual soil involved. but sucli 
csperience is often not available. In its absence it may 
lie assumed that n i t l i  avei-age soil tletriniental softeti- 
ing will be avoided if  the water-talile is kept f rom two 
to four feet helow tlic pavement. Tliere arc consider- 
able variations between apparently similar soils. and 
variations from thesc figures may bc required. 

It is suiiictimrs statctl tliat sulisoil drainage is of 
little benefit in  heavy clays as the pores arc so small 
and tlie capillary forces so great that water caniiot be 
witlidrawn by gravity. In  many cases. however. tlraiii- 
age does not aim at tlie removal of all water hut at 
the niaintenancc of existing htahlc conditiolis by pre- 
vcriting the entry of seepage water in wet periods, antl 
for this purpose intercepting tlrains are very satisfac- 
tory. \\’here the soil is wet antl unstable antl an at- 
teiiipt is made to imlirove its bearing power by tlraiii- 
age success may not always be achieved i n  heavy clays. 
In the liiiitetl Statcs a centrifugal tcst on a small 
sample. applied forcc aljout 1.000 g., is used to indi- 
cate whether such drainage is practicalile nr otlicr- 
wise. 

Softening of subgrade by water is r u e  in  fills over 
a few feet ii i  height. as thc water-table is usually below 
the original ground level. Troubles of this nature 
may occur in cuttings. especially I)os cuttings. as well 
as in  surfacc formation and low eniliankment where 
the water-tal)le is close to the ground. 
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Figure 3a. Sideways seepage, no impervious zone, 

In the case t l f  a road in side cutting. the ground 
\v:iter is titirm:illy entering the iirca u1111~~r the pave- 
iiieiit fr~riii the high side. If the groiuitl witer rises 
t i i o  high :iii(I capillary rise tlamagcs tlic sulig:ratl<~, the 
water c:in easily and effectively lie lci\verrtl by  the 
iiiatallation cif  an intercepting drain o i i  the high side 
of the road. The water-table oil tlie t l i~wnl i i l l  side will 
lie no higher than the top of tlie pipe ( see  figiire 3.1). 
I f  tlierc is an impervious zone witliin this depth o r  
within, say. nile focit of the bottom of tlie trench de- 
iignctl O I I  this basis. tlie drain should lie taken into 
this iin~iervious znne. The grountl water will then he 
coiiipletely interceptetl hy tlie drain (sec tigurr 31,). 

Such i t i t r rce~~i i ig  drains may be placed either under 
the t;il)le drain. under tlie slioultler. or under the edKe 
o f  tlic pa~:emet~t. atid are effective in all these posi- 
tioils. Cntler the table drain the imliervinus top is 
liable to lie distur1)ctl by scour. and tlie \vater in  the 
table drain may then enter tlie pcrvitius 1i11 carrying 
silt wit11 it to choke tlie i ~ r t e r c e l ~ t i ~ ~ g  tlrain. This loc:i- 
t in i i  is tlicrefure usually utis~iital~le. I t  is expciisive 
to tlisturl) the 1)aveiiietit on esistiiig roads antl. eveti 011 
new worli. except with gravel or other cheap pave- 
meiit. it is usually hetter to keep the rlraiii in the 
utitlrr the sl~oultlcr. but i n  the event of futllrc attell- 
slioultler ant1 clear n f  tlie paveinelit :irca. Slightly 

greater escav:it ion is requirctl t o  place tlir draiii 
t imi  IriIig i-etluircd tlie Ii:iveiiivit is iiot tlisturlir(l. ( )II  

the other 11;iiid. i f  tlir tlraiii is undrr t h t ~  edge of the 
paveiiieiit. therc \ \ i l l  lie ] I o  d o u l i t  tli:it the ~i;iveii~ei~t 
itself is drained. 

If, in through ctittiiigs, tlic tlirectioti nf untlerjirountl 
drainage is practically parallel to  the road, it is usually 
necessary to install drains oii both sides cif the road 
to intercept water that woultl titherwise svep in from 
each side. In addition i f ,  owing to the grade of the 
road, thc surfarc is falliiig iiiorr rapidly than tlie 
water-table. it is L I S L I : ~ ~ ~ ~  iiecessnry to install transverse 
drains to intercept witer  that would otherwise Hoiv 
tlowii between the tiyo side intercepting tlrains. IJsiially 
a single tlraiii alirivc [lie tlaiigcr area i i  adequate. but 
more may be required. especially with st eel' grades 
antl wide roails. These transverse drains will tlis- 
charge via tlie side intercepting drains. No staiidard- 
isetl treatment can lie laid tloirri for >uch contlitioiis. 
the locatioii iii every c:ise Iieiiiy cletermitied from thr. 
water-table levels and direc-tion o f  tlow of ground 
water. 

It inay bc fouiitl in soiiie cases that the uiitlerlyit~g 
rocks contain water-ljearing la).ers that require special 
drainage provision. 'l'he treatment of this must lrc 
based again n i i  local cuiitlitiulls. 

/ternuhi.e /ocuL/bn o f  drain. 

. . 

Figure 3b. Sideways seepage with underlying impervious zone. 
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Figure 4. Flat country conditions. 

111 Hat cotilltry aiitl s\v;iml>s the ro;i(l is i i~ual ly  i i l  ;I 

light fil l  and where tlic watci--talJlc is c l ~ ~ s c  to  the origi- 
nal surface of the ground softening of tlie suhgratlc 
Iy capillary water may I)ecocne scrirms. T h e  tlifiiculty 
in this case is to provide an outlet for the drains. If 
such an outlet is availal)le, the trriuli;e can be effectively 
met Iry tlie c~riistructic~ii of a11 intercepting type of drain 
i n  each shoulder to lower the  ~vat~~r-t;iliIc (sec figure 4 ) .  
:\ltri-ti;iti\.t.ly, rlraiiis ~ : I I I  be ccuistructetl beyond tlie toe 
oi the lill :is sliowii in ljrolteli lines ; this iiictliod 
ib  clieapei- Iiut is not  so cffcctive in soils of low 
I ~ e r i i i d d i t y .  The  iiiore frequent solution i n  this casc, 
Iio\re\w. is the cutting of opeii ditches 1rarallel antl 
:ciljacciit to the cm1);inkiiient. 

DRAINAGE OF SUBGRADE. 
r'rovisioti for the discharge o f  any water pabsing 

tlo\vn tlii-oiigli tlic pa\wiicnt antl collecting on the sui)- 
g,r:r;ctle should not be overlooked. There are t\vo priti- 
q x i l  cases that require atteiition-sul~grade of clay soil, 
mitI rock cuttings. li the subgrade i s  of pervious soil 
Ihc small quantity of water passing through the pave- 
inelit will not collect in the road h s c .  Su1,gratle tlraiti- 
ape is especially necessary i f  a gravel ur  siiiiiliii. 
Iiavenient is W ; I I C ~ I  \v i th  bituiiien or tar as the ortlii1:u-y 
surface treatments tlevelop crii antl poro1ls S l I O l S  

which allow water t o  etitcr. K h i l e  the generally 
iiiipei-vious roof ~iractically prevent evapoi-ation. 

\27iere the s~rl)gr;itle is properly shaped to :I suit-  
alile catiil)er, o r  supei--elevation. thc water will tend to 
Hurv t~ tlie ~ia\'ement ctlges and with the usual narrow 
Inveiiient width can be reniovrtl I)y ordinary "slioultlcr 
drains" dischargitig into thc water-taljle or other drain 
or over tlie side oi ;I fill. Such drains only convey a 
very small quantity I J f  water and tlie French drain 
has pro\wl satisfactory for the purpose. Pipe drains 

;LI-C Icss ~uit;~lrlr  m i  accou!it of tlie sm;ill ci)ver u i t l  con- 
scqueiit ( l : i i i p ~  of l)realagc iiiitler traftic. G r e  should 
lie talicii i l l  such case.: that there is adequate provision 
for eiitr\- of water into the drain. As a pavement of 
gravel. etc., is ~ i iuch  less pervious than the French 
drain, it is iiecessary to iiialie tlie inlet area consitlerably 
greater t h m  the cross scctiim oi the drain. ( ) n  very 
wide r(iads i t  may be necessary to adopt sirecia1 iiieas- 
iirt.5 slicli as timisverw FI-eiicli drains a r r ~ ) b s  the whole 
wid th  of sul)gratle at frequeiit intervals. or a porous 
sub-base to  allow of frcr tlisc1i:irge of water. 

In the case of rock cuttings. the rock surface left by 
excavation is very irt-eguhr mi(l water tends tu accmiti- 
late in tlie tlepi-essions. hl ucli trouble lias been caused 
in "throuph" rock cuttings there is iin natural out- 
Ict for ivater accumulatiiig i hollows in the Hoor of 
the cutting. In xich cases it is usually desirable to pro- 
vide a siihsoil type of drain along both sides of the 
parenieiit to  provide an outlet. In all cases. moreover, 
the tleprc'ssiotis in the rock surfacc must al l  IIC drained 
by cutting a m a l l  trench lilletl with broken stone to 
form a French drain discharging into the side drains 
or over rlie side of the till in sick cuts. 

SLIPS. 
Siibsoil drainage is often the cheapest antl most satis- 

factory ~nethotl of preventing slips. The  Ixst principle 
is again to reduce the moisture content of the danger 
area by the installatioii o f  intercepting drains tu collect 
the ground water above the area it is desired to protect. 

Figure j shows how this method would Iic applied 
to the m o a t  coriiriioii case of  slides, i.e., lill slides on 
sideling ground. The  removal of the ground water 
greatly increaws the safety of the fill.  The  clrain is 
placed abuve and close to the till, but its exact position 

Figure 5. Prevention of fill slides 
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/nkercep&ng drain mag be 
U much greuter distunce 
from cut /%s/upe continues. / 

J 

. 
Figure 6. Prevention of slide above cut. 

is unimportatit. the one selccted being that for mini- 
Illlllll depth antl cost. 

Some scrious cases o f  fill slides are largely due to 
water discharged below the fill through pcrviocis seams 

and layers in the country rock. Special attcntioii must 
he paid to tlie collection antl interception of this Water. 

Figure 6 shows lion, tlie method \r.ould Ix applied to 
 irev vent a similar slitlc above tlie cut. 

Wool Transport in the Vicinity of Bourke Railway Station. 
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Reconstruction and Widening of Pittwater 
Road Manlv J to Narrabeen. 

0 

The reconstruction antl widening of I'ittwxter lioa.tl 
hetweeii Manly and Narrabeen. which links the intcr- 
vening centres of Brotrkvale. Ileewhy antl Collaroy. 
have i i o w  Iieen utidcrtaken. the war years having caiisetl 
a delay in their co~iimencemeiit. Sections of the old 
rnarl have rraclierl the m i l  of  their cctmoiiiic life. and 
there had I)cen a suI)staiiti;il increase in  ti-a& Inrtly 
clue to i ior i~ i : i I  ti-afiic growth. Iiut xlsii (luc t o  the 115c 
o f  Iiuses iiiste;itl of trains. 'l'he al~atitl~riiment of tlic 
tram sei-vice iii Septeiiilrei-. 1939, has facilitated tlir 
atloptioii o f  ;L modern type o f  road design. 

From IIruily to I<roolivak thr old road coiisistetl of 
Iiitumiiicrus niacatlam coii~truction trf  varyiiig width.  
liroiii Rrookvale to I)ee\vIiy \vas of Iiitnminous tiiiic- 
;itlain sulrplciiicntctl I I ~  ;I LO icct wick coiicrcte s1;iI). 
1~r111ii Ilec\rli!. t o  Narr;il)ecii (IIW tlic greater pirt  ( i f  

the leiigtli t h r c  \viib a x )  icct nicltli r l [  conct'ctc oiily. 

I lie iiew roacl is t i ~  ~ii-ovitlc ~ r i i c ~ - ~ i I l ~  tlual cai-riagc- 
ways. e d i  .<,{ feet \vide. tlivitletl by ;i kei-het1 tiietlial 

, -  

t 

strip five feet wide. I'ach carriageway will be paved 
with conci-ete to ;I width of 23 feet. providing for 
two lanes of moving trafic in each direction. The 
remaining ten fert \vitlth adjacent to tlie outer kerbs 
011 each side will I J ~  constructed in niacatlam to pro- 
vide a parking lan~*. exeelit t h t  at shopping centres 
ant1 I I I I S  btoppiiig p l x w  the Inviiig will l ~ e  of concrete. 

\\'here tlie road is I~iiuntletl I)! a 1)uIilic park. as on 
the \vestern side ovei' much of the length Iietweeti 
AIaiily aiicl Hroolivale, tlie pi-king lane \ \ i l l  lie omitted. 

111 tlie vicinity of Iirookvale, the existence of build- 
ings will prevent the itiimetliate provision of full- 
width dual carriagewa> s. The work iimv i i i  hand is 
being so carried out. h o u ~ v e r .  as tcr eiial)le thc ultimate 
tlesigii IO I)c reatlily ochicvcrl ;ib ~ ~ I I I I I  ;is Iniiltlings can 
IJC removetl. 

Details of Pavement. 
I Ii(' ccincrete ~)avc~mc~iit is 6)< iiiclic.5 t1iic.k of 

I : 1 :  3% coiici-cte. increasetl to 9 inches tliicktiess 

,. 

Concrete pavement construction in proqress near Warringah Shire Council Chambers. Brookvale. 
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Typical section of the old paved road. 
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Ceneral view of completed pavement (medial zone kerbing not yet in position) near Kentweli-road. 

I h i n a g e  works included four reinforced concrctc 
IKJS culvcrts. and 5,890 linear feet of reinforced coli- 
crete pil’es varying in size from I2-inch to 60-inch 
(liatnetct-. 

(‘oricrrfc pire~rrrrerit corrsfr.iirfioir.-:\ggreg~te con- 
sisted o f  washed river pavc l  and s;intl. ‘Thrse w r r ~  
loaded into lorries in  their correct proportions at a 
stock-pile site Iiy ineatis o f  thrw track-mounted tilech- 
;mica1 Iiucket loatlers, each fitted with its own mcilsur- 
iiig l i t i s .  C‘eiiicnt \vas atltletl t o  the lorries antl the 
tlry materials tlieii transported to the site of the wor-li 

xiid diiiiiped into the hopper of a 27-cubic feet con- 
crete paver. which tlcposits mixed concrete directly 
on the roadway. 

C’sc o f  Vibrutiii,q Scr-ccd.-Shortly after coiistruc- 
t i m  uf the pavement coniiiieiicetl, a vibratiiig hand 
screed was substitutetl for the transverse and longi- 
tutlitial hand screeds previously used. The  vilirating 
screed coiisists of a Iiiiard 3 inchrs thick wi th  m e  
vilirating unit boltctl to the centre for lengths L I ~  t o  
1 2  feet b inches. a i i ( l  two vilirating m i t s  Iiolted to  
the centre for lengths between 1 2  feet 0 inches antl 

I x -’  
Another view rn the vicinity of The District Park, Manly. 
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20 feet. I Iantlles at each cncl nf  the Imartl enable tlie 
operators t11 .stand upright. 

;\ftci- the concrete has been spread between forms 
liy hanil to a height o f  approsiniately I irlcli a l ) ~ e  
finislied level. the tir.st or consolidating pass is iiintle 
traiisverwly with the screed. ;\ny cavities left Irehintl 

-~ __~ 

costs. 
I lie fiilloiviiig are the unit  direct costs of the \vorl; 

carried m t .  czclrisive only of \\-orkrrs' Compensaticici 
Tns,ur;ince, I'ay 11o11 Tax. tlolitlays. Ikpot  estalrlisli- 
iiieiit ;iiitl ni;iiiitm:inee, (hielm1 engineering ant1 cleri- 
cal siiiiervisioii ctrts. 

_ .  

Policv J of Naming State Higliwavs e 

in New South Wales. 

In the iianiing of State High\vays the 1)epartment 
h;ts favonreil the selection o f  names asmciated with 
either the tiiscirvery. early history or tlevelopment of  
the rci;itls or of  the regions through which the rciarls 
pass. \\'litre tliis has not Iiccii possiMe, then (lie namr 
selected 1i:is Iieen one \v i th  some relevant griigrapliiL- 
or 1oc;il signiticaiicr or ow perljetuatitig the memory 
of ;i persoii iii- rriinmeniiiratiiig an event of nation;il 
i nil 11 ir tan ce, 

I t  is fitting that roatls ivliicli closely follow the routes 
traversed liy the early explorers slioultl hear their 
names. thus serviiig t ( i  Iiniioiir atid t o  perpetuate their 
nieniory, Names \Vere so selected for the Hiinit.. 
( k l r y .  Sturt atirl llitcliell Higli\vays, The Hume 
H igliwray froin Sydney to Melbourne. via Albury. 
closely follows the roiite taken by IIume mi his journey 
from Appin to Port l'liillip in ISIJ. The Oxley IIigIi- 
way. which extends from Port LIaequarie to  Betide- 
ineer aiitl from Tamworth westward to Trangie. lira<- 
ticnlly coincides wit11 the route taken hp Oxley on bis 
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I lighway iie:ir \\~iIca~ini:i. There are few roads thit  
\ n r u l t l  so suitahly conitiieiii~ircte tlie name of the gre:it 
~:i~iiieering lirni of C<rI)li 6 Co.. \vliose c(iacIiin~ 
activities of earlier t h y s  liirke[l tlirec States o f  t l i r  
t ‘ ~ r m l l l l l l l w e ~ l t l l .  

I lie Prince’s Higliway from Sy[llicy via the Sout11 
(‘oast. :incl tlience tlirtrugli to l le l l lo~irw ; t i l t 1  .\delai(lr, 
w:is nanictl i l l  I i o x n r  of I<tl\vartl. I’riiic~ of \ \ ‘ : i I ~ h .  

followiiig his visit t o  i\ii5ti-:ilia i n  ~ ( p o .  
I lie Newell I ligli\v:iy i r l I ~ i ~  ilic \.ietiiri;iii licirtler : I I  

’l‘ocnniwl t o  l!ogg:ildi:~ o 1 1  the ~ i i ~ e ~ i s I : i ~ i ~ l  Iiortler  is 
srlectetl a h  the niost z:~ilii-~ipi-i:ite IiigIi\v:iy t o  coiiiiiieiii!r- 

rate the l ife~long associ:itirrii of  tile late Xlr. H .  I I .  
Sewell. fornierly C ~ ~ r n ~ i i i s s i o ~ ~ e r  fur  Main lioatls. with 
tlie tlevelo~itiieiit of the road crirnmu~~icatiotis of  the 
State. 

\ \ M c ~  i t  is no t  thc gcnei-al Iiracticc to  apply i i a i i i t ~  
iri Xlaiii i<<i:icls other t ha i  State 1 lighways. cxcqit i i i  

~(!\vii.;. t \ v o  iiilcrrsting llllplcs have ~lccurretl recenily 
t i t  iiamitig ( ~ f  or<lin:iry A l a i ~ ~  lioatls \vliich pahs hrgcly 
tl ir~ii igh rural country. naincly. the \l’altehurst l’ark- 
w:iy anrl tile Titwrence Hargreave Ilrive. 

\\:alicliurst 1 ’arkway. which estentls from tl iv  
vieinit!. of C’raf(ri-th. ah iw  the Spit. Sytlne)., t u  l’iit- 
wi te r  l<oad. a t  Sal-ralieen. has Iieeii so  named as ,I 

triliute to 1 ~ i r : I  \ \ ’akehur~t.  \vlio, as t ;uver~ior cif New 
South \\‘ales froti i  April. I y37. to January, 1946. took 
:I great intcrcst in the rlevclopmeiit o f  the State an,l 
it.. natrir;il Iic;iuty. ‘l‘liis is the first road in tlie St;m 
I < I  merit the ii:iiiie ”parkway.” a tcrni \vhich is aliplietl 
t o  ;I i-rl:irl { i f  csceptilmd width, iiicli~ding i n  its wi(lt l i  
:irc:is iii their natural state oi- tlrvelopcrl as strills of 
park l;ill<l. 

1 lie name I rwrenre I Im-grcave Ih-ive has Ijeeii all- 
plied tu 1f:iin Road No. rSg. previously grtwrallv 
known as tlie Lower S(iutli Coast lim(l. wliicli e ~ t ~ 1 1 . l j  
from the I’rince’s Highway near I lelensburgh ant1 
tliencr through Stanwell I’arli. Crdcliff aiitl ritlier 
ciiastal towns t11 the l’riim’s I-ligliway :it tlir foot .)f  
tlir 13ulli  1 ’ : i s  near Thirroul. The  ro;id \vas given it- ;  
I I ~ W  iiaiiir as :I rrhult ( i f  rclirc.;cntati~~tis by tlie Ilul!i 
Sliii-c C‘ouncil. :incl 1rec:iuse I,;t\vreiice ITargreave, 
1)ioiieei- in aet-m;i~~ties. livell i i i  the vici~i i ty  of  Coalcliff 
m~1 travelled to and fro :ilong tliis road to Stallwll  
I’ark to carry crut his rsprrimriits at lialtl Hill. 

The naming of the State I ligliways has Iirovetl to be 
o f  coiivenirncr t ( i  Ion: (listaiice travellers and has 
cniphnisctl the imliortatice of the major avciiurs cif 
u i a t l  r~iiiiiiiiiiiicatioii. ;\t t l i c a  sanic time it has. in ;i 

i;umlier of r:iscs. provirlctl :i further nieans to prrlx- 
tn;itr the ii;inicL; and w~ir l t  t i i  tlie cxploret-s. 

\\‘henevcr posil)le, naming of State Highivaj , 
which extend t o  the lrordrrs o f  the State has Iieeu 
carried out i n  consultation nit11 the road authority , i f  

the adjoining State concerned. Thus the namc H m x  
Highway applies from Sytlnry tu Mell~ourne. the name 
I’riiice’s Highnray fnim Sptlney thrciugh M d h 1 r n c  t o  
.\delaide, tlie names I’acific and Nrw Ihglan t l  I ligh- 
ivays from Sydney to  Rrisliaiie. ant1 the name Sttl:-t 
1 1ighw:iy applics frrim the I liitiie I ligliway near 1 . 1 n v t ~  

I arrutta continuously t o  A~lclaidc~, iiiduding :I Icngili 
across l l ic  tiorth-n.cstcr~~ cciriier of \‘ictoria. 

, .  

I .  

r .  

_ I  

Thc ~iunibers. name. and routes o f  named Higli\va;;s 
in Sew South \\’alps are as f(ill[r\vs :- 

Federal Higliivay 

(ireat \\’ester11 
Highway . 

Mitl-\\:esterii 
I 1  igliway. 

Mitchell El igiiw:iy 

Rarrier High way 

l’acific I ligli\vay 

IZO 1 1  t (7 

T‘rom Sydney s ~ i u t l i  :iluiig 
t l i c  co:ist to the \;ictoria!i 
Iiortlcr awl tlieiice ~ r i  

.\I ell ~ I I I - I I C  :NI ( I  . \tlelaitlc. 
I~roiii Sydney, v ia  (;ou!- 

I iur i i .  Yass. t ;uiidsgai 
m t l  /\lbury, to tlic \ ’ i c  
t[iriaii liorder. antl tlience 
to R1ell)ourne. 

Froni tlie Hume 1 I ighway 
near Goulhurri. to the 
liortler of the Australian 
(‘apital Territory. antl 
tlwnce to Canlierra. 

1;roiii the coast at Tathra. 
tlieiice via Bega, Rem- 
Iioka. N;mmital)el. Cooma, 
.\tlaminaby. Kiandra and 
‘l‘llmut. to the Hllllle 
I li:.hway lietween ‘l‘um- 
Iilrrllg ant l  T;lrcutta. 

I’i-oni Sydney, via I’eiirith. 
the Hlue Mountains atid 
Lithgon, to Ratliurst. 

From Bathurst. via Rlay- 
iiey. Cowra. (;renfell atid 

I’rom Bathurst. via Orange, 
Molung. \\:ellingtun, 
I)ulibo. Narromine, 
Trangie. Nynfian antl 
Hourlte, to the Queens- 
land l)ortlrr at liarrin- 
gun. 

Fruni the Mitchell liigli- 
ivay at Syngan. via 
Cd);ii-, \\ilcannia antl 
Brolten I l i l l ,  to the South 
:\ustralian Iiorder ‘It 
Coclhurn. 

From the Pacific Highway 
at  Hexham near New- 
castle. via Maitlaii(l. 
Singleton. Muswellbrook. 
Scone. Rlurrciruiidi. Tam- 
wortli. Uralla. ,\riiii(Iak, 
(;le11 Innes and Tenter- 
lield. to the Quccnslan~l 
Iiorder near Mount Lind- 
say. and thence to Bris- 
l,anr. 

Froti1 Sytlney north alnti?: 
tlir c‘nabt to the Qiieeiis- 
h i t 1  Iinrtler at Tweed 
ITeatls, and tlieiirr to 
Rrisliane. 

\‘\~yalollg. to ITay. 
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I I Orlry I ligliwny F r n m  thr Pacific Highway 

nrar I’ni-t Macquarie, vi;l 

to I?eiidetneer. antl frntii 
the New Eiigland Iligli- 
way ;it Taiiiivnrtli, viii 
(;tiiinerlah, Connalrar;:- 
l m n  atitl Gilgaiidra, to 
the htitclicll ligliway :it 
Trangie. 

12 Gwydir Highway 1;roiii the Pacific Highwny 
a1 Grafton, via Glen 
Innes, Inverell, Warialda 
and Moree, to tlie Rar- 
won River at Collareiie- 2 ,  
Ini. 

14 Sturl  lligliwny liroiii thc Hume Tligh\vny 
at Tarcutta, via Wagga. 
Narrandera, Hay a i d  

\\‘:ltlCh<llJe ;llltl \ ~ ~ l l C l l ~ l  

I / ’  

.Y( r l l l l~ .  Kortfc. 
Ikdr:itiald, to the Vic- 
tori:ui lrvrtler iimr Mil- 
(Iiir:~, ;mtl thence acril*s 
iic~rtlicrii \‘ictnri:t t o  ,\(le- 
Initlc. 

Kc\vcll 1 {iglinxy l7rom the \:ictoriati Irortler 
nt 1’1 Icuiiiwal, via Jeril- 
tlerie. Xarrnntlera, Wyn- 
long, Fo~Iws,  I’arkes and 
1)iiI)l)n. to Gilgantlra, antl 
from Cimiabarnbrati, via 
Narrabri and Xoree? t o  
the Queetislantl border at 
Boggabilla. 

I?roiii tlie Victorian border 
at Moama, via Uenili- 
qui t i ,  Hay, Booligal atid 
Ivanhoe, to the Harrier 
1 ligh\vay near Wilcatinia. 

t~111)Ii 1 lighway 

PAYMENTS FROM THE ROADS FUNDS FOR PERIOD 1st JULY, 1947, to 30th JUNE, 1948. 
Aiirt. Poid. 

f 
C i i r ~ s I ~  OF C I : M R Y K ~ . . \ K ~  M . 4 1 ~  RiJ.\iis FVKE- 

Constructioii of Roads and Bridges . . . . .  . . . . . . . . . . . . . . . . . . . . .  415.d.; 

+~+1i6 
Cost of :\cquisition of Laiid for Road \Vi . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.9% 

-change and 1:epayiiient of  Loan.; . . . . . . .  .“30.3‘)3 
1 of Ko;ids and Ihidges . . . . . . . . . . . . . . . . . . . . . . . . .  

wl i turc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  220,tW 

T o t d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fr,irX,637 
Ci~iru.l-av M A I N  Rmnh FVNW 

Construction of lioads and I3ridges . . . . . . . . . . . . . . . . . . . . . . . .  
Cost of Acquisition of Land for I<oad 
Rlninteiinncc of Roads atid Rrir1gt.s 
Interest, Ikchange  :ind Krpayment of 
I’urchaac and Repair of Plant ;ind Motor \!chicles . . . . . . . . . . . .  
Otller lixpeiiditure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,hsor,i8n 

Constructioti of Roads and I3riilge; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IOI,IX; 
Other I<xpcniliturr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,663 

I ~ l ~ V l i l . l l ~  hl li NT.\I. h A n S  F U  U& 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  f 102,8.;o 

Constructioii of Roads and I3ridge.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I , W ~ , ~ I I I  
Cost of Acquisition of Lnnd for I<o:id IV-iikiiiiig . . . . . . . . . . . . . . . . . . . . . . . . .  41 .or.i 
hlaintciiniice of Rnads atid 13ridgcs . . . . . . . . . . . . . . . .  2.4iO,,i22 
Intcrest. l<xcliange and 1:rpagnirnt nf . . . . . . . . . . . . . . . . . . . . . .  *AJs . i . i . i  
I’urcliase arid +pair of 1’1;iiit atid XI 24I.X,0 
Other I<spenditiire . . . . . . . . . . . . . . . .  qr6, i.58 

Tntal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fA.iz3,6117 
* Ikclride.; a special payment of fM,mf i  in the liqriirlatioii. Iirior to tlir nriliiiary dne (l:itr, 

N o t , . :  .l‘lic ligiircs i t i  thin statetiiriit are siiliject ti ,  iiiiclit. 
of i~utstanding loan liaMitie>. 



\ \< i rk .  

. . .  Jerilrlcrie S .  7 7  

Murray S .  3'1 1 ... 
- _ _ ~  ~~ 

Construciic,n 01 hridgo uver :\Igii(lgene Crrric, I mile 
. . . . . . . . . . . . . . . . . .  . . . . . .  South of Jcrilderic J. H. Galvin ' 1.628 17 I O  

Ferry over \ lurray River at Rarmah. Caretaking aiid 0. Lawford ... _ . . I  520 o 0 

pcr annum. 
~ ~ ~ _ _ _ _  uperation. 

The following Tcntlcrs (exceeding L5oo) wcrc ncccptctl hy thr i-cspcctivc Cnuncils rlririnfi tllc rrronths of April, 
May and .June, I ( ) ~ N .  

-~ 

Ikrrigan S.  . , .  331 

13lanrl S .  ._ .  _ . .  1.31 
57 

. . . . . . . .  308 
57 

371 
I3oonii S .  . . .  51'7 
l3nree S .  377 

. . . . . . . .  2 3 3  

13nrrang<mg S .  ... 7 8  
( '<i l>lxmi S .  . _ .  r , o q  

77 
206 

77 
Coolamon S .  '7 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . .  
. . .  

('olcairn 5.  
Harwnod S .  
Hastings S.  

Holhrook S .  
. . . . .  
. . . . .  

Hume s. 
Jemnlimg S .  

Jiiidalee S .  

Kyeamba S.  

1.acIilan S. 

... ' 57 

. . .  I0 

.. .  I ,004 

... 2s4 

... 211 

... 331 

s7 
. . .  5" 

... 2 3 0  

... 377 

. . .  

... 7x 

... 384 

... 57 
57 ... 

I.akt: hlnrquario S .  . 
. . . . . .  

I Tcntlcrcr. 

Constructim ~1 formation and nnhleniled sanrl-clay base 11 
coiirsc pavement be taeen  Conargo Shire and  Finley. 

Supply and delivery of 3,200 CII. y d s .  gravel . . . . . .  C. 
Supply and ilclivery of 4 , h j z  c.11. yds. gravel 

Supply anC dolivery of 4 , y ) r  cu. yds .  gravel 

C(iurtructiiin 111 1t.C Uox Culvert at Long's IllCS 35.5m. nf. K ~ I ~ ~ ~  . . . .  

. . . . . .  . . .  
Supply anrl ilelivery uf 4,uhq cu. yds. gravel 

S u p p l y  and (lclivery of 5,700 cu. y(is. gravel . . . . . .  G. Broad . . . .  
Supply, rlclivery and sprcadirlg 5,100 cu. yd gravel _ . .  hlnggletnn 13ros. . 

Construction o f  1c.C. Box Culvert between (m. r,iqn-ft. ,, . . . .  

Reconstruction . . . . . . . . . . . . . . . . . .  F. A. Lewington . 
Clearing antl grubbing 14-ft. wide, h o s  and pipe culverts. I\. C .  Stephen IY. Scm 

} ~ l i p p ~ p .  ilclivery ani1 spreatling 1 0 . 4 3 ~  cu. yils. gravel 

Snpl>ly, delivery and spreading 7 , 2 2 6  cu. ~ ( 1 s .  gravel ... 
Suplilp ani1 clelivery of ,i.IX+ cu. yds. g r a w l  . . . . . .  C.  G. Staiiics Pr 1;. 1 

Siipply and delivery of 4,001 cu. yds. gravel 
Gravel resheeting 5:m.-7m., Sin. 12111. and mIn.--Lom. E. \V. Hail . . . .  
Snpply anil delivery of 4,700 cu. yds. gravel . . . . . .  T. G .  Kirk . . . .  
licylacumcnt n i  cnlverts . . . . . . . . . . . .  . . . I  F. E. Brown . . . .  
Constructiw of gravel pavement and  snbsidiary works J .  Rnwen . . . .  

Supply and delivery n f  2,Hns cu. yds. gravel . . . . . .  C. Lea . . . . . . .  
Supply and ilelivery of j , I j o  cu.  yds. gravel . ._  . _ .  F. Carsteni: _. .  , 

Construction of .\pproaches to Bridge over Wantagong \V. A. \Viiincit . 

Supply and delivery of gravel . . . . . . . . . . . .  C. G. Quast . . . .  
Supply, delivery a n d  spreading 4,404 cu .  yds. gravcl J .  I<. l h w n  . . . .  

. . . . . .  \lillpr t+ Ixwington 

. . . . . .  . . . .  

from Orange. 

and Om. 3.5.jn-lt. from Eugowra. 

gravel pavomcnt. etc. 

,. 
. 11.. 31. JIcIhnaIcl  

Grundy. 
. . . . . .  

from Coonabarabran towards C,ilganrlra. 

Irom j m .  r.zog-ft. t o  road terrniiral at .5m. 4,sro-ft. 

Creek. 

bctween L i i i .  43 chns. and join. 40 chns. l r m i  I<'orbm 

antl spreading 3.412 cu. y l s .  gravel J .  1'. Dean _ _ .  . 
between 3111. 4 clrob. arid 14m. 68 chns. from I'rrbes 
trrwarrls (;rcnfell. 

between 3m.  64 chns. atid 33m. : L  chns. from liorbes 
towards (huloholin.  

Supply, dclivcry and slnw.ding . ~ . H r ( l  cu. ycls. gravel J .  I< .  Llruwn ._ .  . 

Surfacing . . . . . . . . . . . . . . . . . . . . .  U 11.1'. Up-I'roducts 
Pty.  I.td. 

Crdvcl resheeting . . . . . . . . . . . . . . . . . .  c. .I. Rlaloncy 
Gravel re?lieeLing . . . . . . . . . . . . . . . . . .  . . . .  
Supply. delivery anrl spreading 4,Soo cu. yds. gravel R. E. Scarce _ . .  , 

Surfacing anil resuriacing >lain Roads 1 1 7 ,  2 2 0 .  2 2 3  anrl l ~ y ~ l ' r ~ ~ l ~ ~ ~ l ~  

Supply ani1 <lclivcry 01 3,(,Xr tons 0 1  :-inch slag xncl 1 , 1 3 5  

bctwccn 14.5m. and 30 .2 jn~.  
H . I l . 1 ' .  

315. I'ty. 1.111. 
,, 

tons $-inch slag l , ) i  5uriaLing 3I;iiii I<oxls L I  7. L L O ,  
an<l  315.  1 ~.___ ~~ .~ 

\moiint 

f ,  s. d .  
4.863 16 o 

Son 0 o 
817 1 2  o 

1,059 9 4 
1.249 T Z  o 
1.440 0 0 
1.3j0 o o 
1.142 14 7 

666 o n 

9,172 I 1  6 
4.245 5 4 

0.54 0 0 

1 . j 4 2  3 I, 
810 7 4 

766 1 7  2 
3.0'3 7 f )  

1,044 0 0 
1,27h I 5 
1,869 4 0 

7 U O  0 0 

r,otm I H  0 

1,200 o o 
Y<)2 C l  0 

X7? 7 6 

1,083 11 6 

;0z O 0 
895 n o 

1,080 n n 
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Snimv River S .  

... 50 

j x  

. . .  3 1 0  

\Ve(l(liii 5. ... . . _  

. . .  ... 

\Vi11 ( I  o i l  sa n S .  " ' I  l 1  

... L I  

\Ving;uice S .  . . .  i X  
... r , t r , n  

. .  . r o g  

. . .  ... 

... 1s 

_ . . I  I 2 I )  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

" ' I  

. . .  " ' I  

. . .  

. . .  

. . .  
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' . ' i  . . . 
. _ . I  

I 
. . .  
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State Highway 5~ U I 

of the 
State of New South Wales 

Dibisional Off'iccs . . . . . . . . .  0 
SCALE Area of New Sourh Wales, 309,433 square miles. 

-d Length of public roads within N?w S x t h  Wil::;, 126,053 ,nile5 50  0 '10 IO0 150 '200 

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

State Highways . . .  ............................................. 6.501 
Trunk Roads .................................... 
Main Roads .................................... 
Secondary R Cumberland only) ......... 
Developmenral Roads ........................ ................. 2.835 

25.77 I 
UNCLASSIFIED ROADS, i n  Wesrern part of Stare. comin 

2,309 

. . . .  

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

1OTAL ... 28.083 
~~~~ 
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