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Commonwealth Aid to the States for Koads. 

Its History and Some Analytical Graphs. 

1923-1925. 
‘Tlie lirovision of iiioiiev I ) ,  the Cummr~ii\vealtl~ 

( ; ~~ve rn t~ ien t  for esl)eiitliture Ijv the States 011 roads 
coinmencetl i n  1023 with the passing l ) y  the Common- 
wealth l’arliainent of the Slain Roads 1)evelol)iiient Act. 
Ky this .\ct the ~‘onitnoti\v~alth pmvitled f1.75o.m to 
tlie States Iietweeii 1022-23 antl rtp5-26 scihject to the 
Statrs provitliiig an amouiit of fr.;oo.ooo. The Com- 
mon\vealth nioiiev was divided aiiii)iig the States on the 
Imis of  three-liftlis in  respect of State prqmlation. and 
two-lifths in respect of State area, anti was to be spent 
on ciinstruction oiilv, on the following classes of 
roads :--- 

( ( I )  Main Ruatls wliich ol)en up atid develop new 
country ; 

( h i  Triitik Roads I)etweeii important towns ; antl 

(0 .\rtcrial roads. 

lh‘hile the assistance to  the States w d p r  this Act was 
relatively small, it was a prelude to a sucressin~~ of 
sul~serluent Acts providing a sul)stantial degree or 
:issisteiice. The essential features of these arc outlined 

x lili42-I. 

Iiercutiiler, iiicliitling thc ~netli~rtls of ahsessii:g the 
an~ouiits paid. a i i t l  the cr~ntlitiotis attaching to ~ ~ a y i i ~ r i i t s .  
At  the etid of the article. there arc talwlar statc:ments 
sliowing--(u) t(rtal aiiioiiiit of ~ ~ t r o l  tax col1cc;etl In, 
the Coniiiinnwe;ilth uiitlcr each of the schetiies. antl  
atiiouiits paid to the States ; antl ( 0 )  ratrs of petrol 
taxation and prcq)orti(~ii I n i t l  to the States. There  are 
also some Eral:hs analysiii:: ~iaynients since ir)zCi froni 
varirrus angles. TO avoid tmtlue cotiiplexitv. some ininor 
aspects have bcen ilisi-egartletl i t ]  1)repariiig the yraphs. 

1926-27 to 1930-31. 
I11 August, I ( J ~ J ,  the C‘~riiirnr~~~r~~ealtli I’arliament 

Iiassed ;I Fctleral Aitl Iioatls I\ct which I)rovid~stl for 
the execution of forinal ~\jireenietits between the Cum- 
inonwealth antl States whereby a total ol f.~j.o~o.ooo 
would be spent on rciatl works over a period cif ten 
years from the  1st !uly. 1 y 6 .  The (~oiniiion~nealtli 
(;overnnieiit untlertook to provide a fixed anioiint of 
L~.OCO,OCQ per a i i i i i i ~ i i .  three-fifths of the total to 1~ 
tlistriliute(l atiiong the States on the liasis ol 1wpiilation. 
atid t\v.o-fifttis U I I  tlie Iiasis of area. The States were 
required to tint1 I ; S .  for cadi f 1 conti-ilnitioii I )v  the 

I 
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C'iiiiiiiicriiwe:iltli, :i total of f I .,jm.ooo per aiiiiiiiii. IJiitlrr 
this Agreeiiieiit tlie classes of rtiads eligible for Fetleral 
assistaiice \Vere the  siitiie as iii the Main Roads 
1)evelirl)iiieiit .\ct, 1923- 1923. 

\\'liile ;it least oiie-fout-tli [ r f  the irioiiey ~)rovitlrtl for 
each State \vas required to lie speiit o i l  cntistriictioii. tlic 
whole of it h : ~ l  to he exl)eiitletl oii criiistructioii aiid 
rrc[)iistriirti(rii. it Ixitig left eiitirelv to tlie States to 
Irrovitle fur iiiaiiiteiiaiice. ('(riiitiiiiii\vcaltli :i1il)rriv:il \vas 
rccliiirrtl for c w l i  iiitlivitliial work 11rii~)(ise(l l iv a St:itt.. 

1931-32 to 1936-37. 
111 Ll: ix ,  i + r j ,  iiii :iiiiciidtiie1i1 r i f  the .\greui)eiit \v:is 

iiiwrtetl Irecause of  the tlitiicdtv lieiiip c.slirririictd l iv  
the Stntes iii I)rovitliiig thrir crrntril)iitioiis. aiiil tlie need 
was expressed Iiy several States for the exl)eiitlitiii-e of 
soiiie portioii at  least of tlir ~ ~ i ~ t i i i i i ~ i i i ~ ~ c : i l t l i  iiioiirv 011 
tiiaiiiteiiniice niitl repair works. rather tliaii 011 iirw coii- 
strurtioii aiitl recciiistriictioti. I'roiii the C'oii~ii~on\vealtI: 
Iioiiit of viriv. too. tlirrr \vas a need for a revisiciii oi llic 
Agrceiiieiit, for the reiisoii that ivhilst the C'criiiiiitrii- 
wealth ~irnlrrrti(m had lire11 fou i i t l  origiiiallv l iv  aii i i i -  

crr;Lse iii tlie custoiiis mid cscisc tlutie?; oii Iwtrcrl :iiitl 
iiiilriirtetl iiirrtiir Iiirtlics : i i i t l  I,arts. the peiiei-al econrriiiic 
tlqrressioii \vas c.oiisitleral)ly retliiciiip iiirliortatioiis of 
petrol m i l  iiiotor arcrssories Iry the latter eiitl of i o a ) .  
In Noveiiilwr. I 0 ~ ) .  the Conmionwcaltlr ( ;weriiiiieiit 
iiitlicntetl that it woultl lie agreealrle to aiiientl tlic 
l\grernieiit sci as to tlisciiiitiiine tlie reqiiirriiieiit for the 
State coiitrilrutioiis :md alsir to l)rovitle ior the csliriitli- 
tiirr of the iiioiicv in such a ivav as wriultl  liest meet 
the 11eetls of each State. 

'l'lirse prolmsanls were riiil~trtlirtl i i i  mi ;iiiieiitliiiriit r r f  
tlic I;etleral :\id I<oatls :\greeiiieiit \vliicli W;IR :itlolltrtl 
;is froiii the 1st IiiIy. 1 0 . 3 1 .  The followiiip \ww tiic 
1)riiiciIi:il vxiatioiis rcwltiiig froiii tlir :iiiiciidiiieiit :-~- 

ND MOTOR VEHICLE R E G I S T R A T I O N S  IN A U S T R A L I A  1926 TO 1956 N? 

I930 193.5 1940 I D 4 5  I D 5 0  IDS6 30th J U N E  
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GALLONS A N N U A L  PETROL CONSUMPTION IN A U S T R A L I A  
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petrol. respectively. Ihrii ig the currencv of the 
; k t  thcse taxes were gradually increased until a t  
the time the i\ct expired t h y  were rod. on im- 
1)ortetl lietrol and Sid. o n  locally refined petrol. 

i b )  Five [)er cent. ( i f  the total grant was to I)? paid to 
the State oi Tast~iania. at i t l  the reinait~it~g I); per 
cent. was to cclt~tinue to be distrilmted Irctween 
tlie other States 011 the Iiasis rif three-fifths accortl- 
itig to the population of ex11 State and two-fifths 
according to the area i ) i  each State. 

( r i  Certain amounts clue to the National Debt Sit ikii i~ 
Fund on account of loan i ~ ~ u n e y s  provided IW tlie 
States under an earlier Agreetnent were dedurted 
from the amounts pavable to the States. 

( d )  The proceeds of all but +d, prr  galloti of the prant 
paid to  the States were requircd to be spent on 
roads. The proceeds of :d. per gallon might be 
spent on roads u t  on other wurks connected with 
transport. as deterinined bv the State. except that 
one-twelfth of the proceeds of tlie 3d. nientioned 
could lie required hy the Comnionwealtli to he 
spent on tile maintenat~cr and repair of roads 
which approach or adjoin Commonwealth pro- 
perties. 

1947-48 to 1949-50. 
In 1917, the Coii~inonwealtli Aid Roads antl ll'orks 

Act. 1947, was passed I N  thc ~ o n ~ m o t i w e a l t l ~  Parlia- 
ment. Tt was to ai& for a period of three years from 

G A L L O N S  
000.000 
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1917-4 to 194c)-jo. 'l'he completioii of furlnal i\gree- 
iiients with the States was tliscontinued. 

The new Cotnnionwealth Icgislation provided for a 
continuation of the l)ay-nierit to the States of 3fd. per 
gallon o i i  itiiliortetl petri11 and 2d. per gallon on locally- 
refined prtrol (exclutlitig petrol used for aviation pur- 
poses ) for expendittire on the construction, recon- 
struction. iiiairiteciance and repair of roads. the distri- 
bution between the States to be on the same hs.sis as 
previously. Petrol taxation levied by the Common- 
wealth Governn~ent continued during the currency of 
this Act at the ~ai i ie  rates as obtained at the expiry 
of the 1937 Act, namely ~ o d .  per gallon on iml,orted 
petrol and Sad. per gallon on locally refined Iletrol. The 
following were the principal changes incorporated in the 
104j Commoriwealtli Act :- 

( n  1 A new principle was introduccd in this legislation 
in that the new t\ct specifically provided that there 
woultl be rxpentliture of Conimociwealth .\id on 
local rural roads (i.e., rural roads which are  not 
Main Roads). In iinplementing this new principle 
a fixed amount of f r .m.ooo per aiinuni. over and 
above the gallonage payment, was to he distributed 
to the States for expenditure upon the construc- 
tion, reconstruction. maintenance and repair of 
roads through sparsely populated areas, timber 
country antl rural areas, or, if the State thought 
fit, upon the purchase of road-n~aking plant for use 
in areas where the purchase of such plant was 
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I 1950-51 to 1953-54. 

ieatures extant in the previoiis schenie were to be coii- 
titiucd ivith the esceptioii tliat- 

( ( I )  I'ay~i~ents to the State.; \Vere to lie at the rate of 
hd. per gallon on iinpi)rtetI petrol atit1 ~ t d .  per 
gallon 0 1 1  Iircally reliiic~l petrol, I'etrol tas rates 
levied l)y tlic ( 'ci inm~~ii~~enltl i  c. ;overiinient reiiiainetl 
unelterrtl ;it I otl .ant1 Sid. per galIo11, respectively. 

( h )  (Of the ainoiitits ~ ~ a y a l ~ l e  to the Stares. after pay-  
ment of ,; per cent. to T:~siiiania- 

(i j hg per cent., le fhoo.ooo espetitlal,le 
directly by the ommonwealtli Govern- 
nietit O I I  strategic roads. roads of access to 
Comiiioti~vealtl~ properties ant1 the l)rwiio- 
tion cif r (ml safety practices. W;LS tci !)e 
:iv;iilal)le for esl~eiitliturr on roads geiierdly. 

.<s per crrit. \vas to lie eslientletl on riir;d 
roatlb. inclutlitig tlevelop~iieiital ro;itlh. 
feeder roads. roads i n  hparst-ly 11op11l:ite~l 
:ireas aiitl in soldier settleinetit nrws. but 
exclutl in~ State H igIi\vays. 'Trunlc I<oatls 
and Main lioatls ; alsu 011 the purcl~ase of 
roatl-malting plant ior rise 011 the rural roac!s 
thus defined. 

The only Commo~~wealtli c ~ ~ n t r o l  cxercised 
oil tlie espeiitliture of the n~oney I I I ~ ( ~ C "  
a \da l ) l e  to tlie States was to Ire a state- 

( i i  

( i i i  

PRINCIPAL DISTRIBUTION OF TOTAL PETROL TAX COLLECTED BY THE 
COMMONWEALTH GOVERNMENT IN 1955 - 56 
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TOTAL PETROL T A X  COLLECTIONS AND AMOUNTS PAID TO STATES ,-ooo,ooo 
12 
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19% lot? JUNE _ _  -. ~ ~ - TOTAL AMOUNT PAID TO THE STATES 
TOTAL AMOUNT OF PETROL TAX 
COLLECTED BY T H E  COMMONWEALTH 

mcnt certified Iiy the State r\uditor-(;eticral 
as to the expenditure of the Conitnonwealth 
funds forwarded annually hy the States to 
the Co~nmo~iwealtli. 

1954-55 to 1958-59. 
.2 new Ctrinmiiiin.ealth Aid lioatls Act ca~ile into 

force on tlie 1st July. 1 9 ~ 4 .  in replacenlent r r f  the Coni- 
monwealtli Aid Koads i2ct. 1~)5o. The rr),jo Act was 
not due to expirc until the 30th June. 19 
to correct a situation Iirouglit about 
increasing qnantity of petrol refined locally. n11 wliicl I 

a lower tax rate \vas payable than ( i n  ilnported petrol. 
a situation \vhich was adversely affectiny thc amount 
received I,? the States. tlie C(iriiiiiotiwea1tli Parlian~ent 
repealed the 1(150 Act one year befrire its expiry date. 

The principal effccts ( i f  the 1954 Act are as follows :-- 
( I ) :i uniform and increased rate of ;(I. per gallon 

r r f  petrol is to he paid to the States in respect of 
Iiotli imported petrol and petrol relilletl i n  Aus- 
tralia. taxation on which continued at loti. aii(1 
S$l. per gallon, respectively. 

(2.1 At least 40 per ccnt. of the amounts paid to the 
States is to he set aside for expenditure on locnl 
roads in rural areas which are nut State 1 lighways. 
Trunk Roads and Main Roads. (The perccntagr 
provided in the previous Act wiis 3.i per cent. ) 

(3 .1 :In additional slim of f303,ooo per antluni is tn 
I I C  retained by the Comlnonw~alth (;overiiment for 
expenditurc on road safetv practices ; strategic 
roads ; roads of ;iccess to Coniiiiiin\\~enltli ~)i-cq)crty ; 

antl other roads serving. or  likely trr serve. C’nn- 
mon\vealtll purposes, Thc anlorunt to be retained 
is thus incrcasrd to fyoo.ooo per atinuln. 

(4) The Imsis of distril)iition 1)etn.et.n tllc States ( i.c.. 
5 per cent. to l’asnraliia. ;ti id the I)alaiicc among- 
the other fivr States on tlie lrasis of three-fifths in 
respect of population anti t\vo-fiftlis i n  respect of 
area) is to be continued as in previous Acts, Imt 
the 1954 ccnsus replaces the 1947 census fur the 
piirpose of establishing the populatiori r r f  t h ~  vat-- 
011s states. 

Amendments to the Commonwealth Aid Roads Act,, 1954. 

The Commonwealtli . \ id I<(i:ttls .\ct. I I ) ~ &  has subse- 
quently bccn amended as follows :- 

( ( I )  Iyjg r ~ t i i e i i t l m e i l t ~ . ~ s  frtrni 1st July. 105.;. the 
aiiiouiit origicially retaitiecl h y  tlie Cotiitii(iiiwealtIi 
( ;overrimerit for road safcty practices ( f 1 oo.on3 
per anmini 1 has lieen increased ( 1 1  f I .jo.w,:) per 
aninmi. The aiiiount I I C  fXw~.um per alinuni f(ir 
stratcgic i-oatls. roads of a to Coiiimon\vealth 
property. antl for other roads serving or lil.;ely to 
serve Co~niiion~vealth piirl)oses. remains m~altrretl. 

( h i  1yj6  :\mendnient-,\s fl-oiii 1st April, 19:6. the 
payiiient to tlie States of ;d. per gallon in respect 
of both imported petrol antl petrol Irrcally rcfinrtl 
iii Australia is raised to Stl. per gallon. ~(iincitlent 
with an increase of pe(r01 (asatinn levied 1)). the 
~~i~iii i ioii \ \~ealt l i  from ~ut l .  to I S .  1 ( 1 .  OII imiiortcrl 
~ietrtil and S:d. to I I ;c l .  ( 1 1 1  lo call^. retitied I)etrol. 
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Commonwealth Aid for Roads. 
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ALLOCATIONS TO STATES PER REGISTERED MOTOR VEHICLE 
CONVERTED TO I939 WORK VALUE. 

I l l  

?,OthJUNE 1927 1930 1935 1940 
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‘Total I’ctrol Tax ,r(,tal aunt I,aid .\vuraXc Annual 
Collected by tl,c to tile States. ! Term o f  Opcration 

u l  the Act. Communacalth j Statw. 

30-i-54 
Crmmonwcalth .Aid Roads :\ct, 1y54 (amended 

by tlie Commonwealtl> .Aid l iuads Act. 1956) 5 7-7-.54 
to 

30-6-59 ~ 

1 ~______~ - I I I 
~ ~ _ _ - ~  .- 

* !id available. 
7 Xu1 available. 

The estimated figure for 1456-57 is f47,nou,000. 
Tile estimated tigurc for 1956-57 is &t,mo,Oon. 
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Restoration Work on Hume Highway Completed. 
A I  .I..:\., ~ i ~ i ~ i o ~ i ~ i c c d  that the rellair of all tllose lengtlis 
oil the H iiiiie IkIigliu.ay which 11ad beell tl;iiiiaged tlur- 
i i i f  last winter's flood rains had Irccn coiiil)letcd. aiitl 

the I)itwiieii suriace restored. 
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Progress on New Glen Innes - Grafton Road. 
investigations for New Route. 

1;or a iiiiiiiI)er i i f  years roiistr~~cticiii has I ) C C I I  1irt)- 

certliiig O I I  thc e~tal~lisliiiient of a iicn I-oat1 linkiiig (;lei1 
Iii i it .5 OII the New Ihglaiid tal)lelatitl, atid ( ;rafton near 
the cttast, in  1101-tlierti New Siinth \\'ales. There is iiu 
ilirect railway I)etwecii thcse two centres. ;mrl the iiiove- 
nirnt of guotls Iiy rail involves a journey of 01; miles, 
via 1IaitlantI. The new road is plalmetl to pruvitlc better 
general i~rtrrcomn~uiiicati~i~i I)ctweeti the inland m t l  
coastal areas. which are sel)aratetl by a wide stretch of 
steep ii;~iuiitaiiiti~ts country-sonic of the ruughest in  
tlic State. In  addition. the road will provide rextly 
;iccr.i.; t r i  (lie uew tleelJ-sea port being tlrve1ol)etl at 
Ilitha. iicar the iiioiitli of the ('larence River. The worli 
is. i i i  eti-cu. ;I (leviation of the Gwydir  Highway, aliriut 
74 tiiiles I[ iig. ant1 leaves the existing IHigIiway riiute L I  
iiiileb from (;lei> Innes. ancl re j i i iu  it 3 i d e s  froni 
S (  nitli  (;rafton. 

The coiiiitrj, lit.tweeti Gleii 1111ies ant1 Grafton falls 
with :in a l m p t  escarpiicnt generally al)out 3,mo feet 
high from tlie tal)lrlantl to the footliills adjoinil1g tlie 
coastal plain. Major waterways floiving from the table- 
laiitl have carved t l ~ e l ~  winding valleys through the 
cs~.at-piiiciit leaving high residual spurs, Thus 011 the 
tlirect line l)etween Glen ltiiies and ( ;rafton. the maiti 
areas of  tal)lelantl and fuutliill cotuntry are separated by 
i i  1i;irticularly riiggetl strip of country aliout 30 miles 
i\i(le. Neitlier the ridges ~ i o r  valleys thriiugli t h i h  strip 

RI-c iavoural)le to rriatl location as the ridges are I)rolien 
Iry tlrep satltlles a t i d  steep to  precipitous slolw; fall 
rlircctly iiitr, the stream I)etls in iiiaiij. places. 

I he existing Highway i I  lids irl)tii the talrlelantl 
t i )  the Pvlaii~i IZiver valley and cinisses a h w  saddle 
i i i  a watershed to reach the Tittle River which it follows 
for 2 j miles I)etwcrn steep tiiountain sides to the PJym- 
hiida River. Easy foothill country east of the 
Nytiil~oirla Kivcr is then traversed to South (;rrftoti. 
The descent of about 2,200 feet into the Mann ] h e r  
\-alley is spread over a distance of about 7 miles and is 
made iti three stages, separated hy easy or adverse 
grades. The alignment on the descent is tortucius. liar- 
ticularly (111 the steep interinediate stage linc,wti as the 
I3ig I [ i l l  ( see  aerial photograph). On the liig Hill the 
road falls a little iiiure than 1,000 icct in  2 ;  mile:. and 
fiillows a Z i g  zag course with hairpin turns in order to 
make suHiicietit distance fur the grade. Parts of the road 
along the Little River are i n  narrow cuttings in steep 
rock side slopes. In  one place a very steep rock bluff 
alongside the Little River is negotiated l i y  nieaiis o f  a 
sliort tunncl. 

I .  

Investigations for a road suitalile for modern trafic 
were commenced in J935. I t  was found that local im- 
pruveiiients and  widening u n  tlic existing road would 
involve extremely heavy espense withuut providing a 
satisfactmy road on some sections. No suitalile location 
was ioutitl i n  the vicinity of the existing route arid 
atteiitioii was directed to a locality to  the north near 

Aerial photograph of the existing route of the Gwydir Highway on the descent from the 
New England Tableland to the Menn River Valley. 

l l , , '  1 
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Jacl<atlgrry where uiajiir streanis coiivrrge t o  n single 
streaiii (the llaiin River) : t i id the t;tlilelantl projects 
easterly along Canxai Spur to meet the easier footliill 
ciiiiiitry. ; i n  attrinptetl ascent to C'aiigai Spur was 
nl~aii~l~ii ied 011 account of difliciilties eircounteretl mi  the 
escarpiiieiit aiid at n sntltlle i i i  tlie Spiir which is  limkeii 
Iiy graiiite clifTs. 

Typical view O F  country passed throuih on the existinq route of the Gwydir Hiqhwiy 
between Glen Innes and GraFton. 
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SCALE OF M111S 

rydir Highway, showing stage of progress on new route. 
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from retaining the iratural lreauty along the road. is 
necessary to eiisiire that roatlivorks will not be a Kectetl 
Iiy erosion in the future. 

Construction Operations. 
( hi account oi tlir magnitude of the work. it \vas ap- 

~:arent that special haiicii ig would Ile necessary if it 
\Vere to I I P  complrtetl qiiicltly. Failing this, its iinder- 
taking would necessarily have to I)e spread over a long 
tcriii of years in  order not to  interfere unduly with 
hlaiii l i d  impri)veiiient work elsewhere in tlie State. 

It su 1ial)l)eiietl that in 1939 there was a ni:etl to 
prm~itle works for the relief of unemploynient. and tlie 
iicw road construction was piit i n  hand on thi. Iiasis 
from centres established at (;ibraltar Kange a.nd at 
Jackadgery. By October. 1042, war-time activities iiiatlr 
it necessary to susl)eiitl iq>eratioiis. 

.At the etid of 1946. work was resumed mi a iiormal 
basis. but was suspended al)ont a year later when it 
I)ecame necessary to divert iiieti atid plant to coiistruct 
forestry roads in the uliper 1 lastings Kiver a r m  con- 
sidered urgent and essential to facilitate timber produc- 
tion for housing piirlmses. Fiiiancial difficulties arising 
from rising costs. and the urgency of \vorks elsewhere. 
rendered it impracticalAe to  restitlie operations until 
January. 1055. \vhen road construction was ayain put 
in hand in  the (;ibraltar Range area. and 1,ritlge coil- 
struction an(l iiriiior tarthwvorks were put in hand in 
the I\lnnn Iiiver valley. 

'I'hr mal) a h v e  shows the present stage oi' pro- 
gress throughout the 7-l. miles of new road required. 
Total expenditure on the new road at the end 01 19.56 
amonntetl to apprciximately f $ h . o o o .  
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The Mann River Valley seen from Old Smokey an the new route of the Gwydir Highway, 47.5 miles from C;lrn !nnes. 

A completed seetion on the new route of the Hiehway near the Summit, 45 miles from Glen Innes. 
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Construction in 
progress on 

steeply sloping 
ground 

~ __.___ ~ 

I i~~ilt l i~igs erected nearby. The depot Iiuiltlings have 
l i c w  ~irtivided with elcrtric light. and a g ~ i d  water 3 ~ 1 ) -  

ply is svailahle from the permanetit stream of 1)antlalira 
( ' I - c d .  

The lalmir force varies betweeti tiitp axid sixty per- 
sciiinel. Tlie ciiiployees are provided with individual 
h i i t  ;icrtrciitiiodation at a camp some 45 niilcs frcim 
(Jell  I l111CS. 

' l l r  work is organised into tlircc major and two 
niiiior gang units. which arc rngaged on clearing. rat-th- 
ivtirks. pavcmcnt ancl drainage \vork. 

~ ' ~ [ , ~ i ~ ; i i ~ / . - ~ i l ) r a l t ~ i r  Range is heal-ily tiiiilierrtl. ; i d  

clc;iriiig is a ni:ijor part of the wirk.  ni:uiy t rws  Oi ul) 

to ,j feet in diameter being encuunteretl. The average 
clearing width is about TOO feet, and the w i d i  is carried 
ciut Iiy a gang comprising ten to twelve im:n \vith 
tractor-dozers. ()\zing to the steep side slope:., it has 
I)een f(iund by experience that clearing is hest effected 
I)y dozing straight tlown the slopes. Cse of cables anti 
lo~gi i ig  \zinclies has not proved satisfactory. 

The general procetlure is to clear all tinilicr a i i t l  
undergro\vtIi which can be handled Iry the dozers, leav- 
ing trees greater than about IS inches i n  rliameter 
staxirlitig in the open. Thrst larger trees are then auger 
lioretl radiallv aiitl shtteretl  with rxplnsivrs. so that 
the!. can I w  liantlled Iiy ;tic dozers. 

~- 
~~ ~ 

construction 
through dense 

rain-foreat. 
~~ 

~ 
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0 1 1  rocky sideling groiiiid. falling of timher hy liantl 
is at times necessary. The tinilicr is theti I)ulled clear 
with tractors and ropes. 

_ .  1 lie gang engaged O I I  tlie ivorli comprises twelve to 
foiirterii I I I C I I  iisiiig the f o l h v i ~ ~ g  plaint coiiil~iiiatiotis :- 

( )iir licavy tractor-dozer ivitli power ripper or  
I2/ 1.5 cu.ytl. scoo~’. 

( hie heavy tractor-dozer \v i th  I 2 cu.yrl. scoop. 
‘I’wo iiietliuiii tractor-dozers with 9 and 6 cu.ytl. 

scoo~is or sheep.;ioot roller, 
01 ic  t\vo-jackliamiiier air coiiiliress[ir 

Formation wrrk is coiiiiiieiiced 1)y ciitting a sro(ip 
track along the t ops  of cilttitlgs and toes of fills. the 
latter serving t o  key the filling into tllc natural stir- 
facca. ICartli is moved Iiy dozing o i l  short leads ant1 : I ~ S C J  

where a Ixetltimiiiaiice of granite I)niiltlers Iiroliihits 
the tisc of  tractor scoop units. .Is the tilliiigs gain height. 
atltlitioiial lieticlies are cut itito the natural surface to 
assist I)otid. 

1)rilliiig ant1 Iilasting are restricted to larg:r granite 
Imiltlers. which are blastetl tu a size within tlie capacity 
of the earth-moving plant. or to oiitcrolis of  ,silicified 
shale. Cnrisit1eral)le drilling a i d  Ijlasting are iiecrssarv. 
aiitl 1-otistiiiiptinn of esplosi\~es is up tci 1.000 poiiiitls 

per weel;. The use oi tungsten carliitle tippeu’(Iril1 steels 
gives drilling rates 111) to C iiiclics per iniiiute in gratiitc 
aiid 9 inches per iiiitiiite i l l  slide, 

Thc area in wl~icli \vorl< is at prrseiit in iiriigrcss i h  

suliject to r;tiiif:dl of u1nv;irCls oi rlo iiiclies Iier year 
and tests Iiave indicated tli;tt. eve11 it1 tint. \\ :;ithcr. thc 
iiiriisture ciiiiteiit rif the  w i l  is I ] ?  the order c i f  ,<:I 1)cr 
cent. ; coirili:ictiim t i l  tills therefore rrlliiircs carein1 
trcatiiient. It has liec~i Fii i i i i i l  that careful routing ( i f  

Ii1;iiit suppleiiientetl I)! the .sheelihfoot roller has rcsultr(1 
in  per cent. comli;ictioti at iiptimuiii moisture ~ ( I I I -  

tent nl alxiut 20 per cent. 

The shale is i n  griirral olitaiiied h i m  \vitletirtl cut- 
tings hy drilliiig m t l  blastitig, loatling liy rxc:iv:ttoi-. 
haulace by lorries, an(l aftcr slireatliiig. is lmikeii dri\vii 
and compacted l iv  roller and grader. 

[lr(tiuq/c-~.\ >iii:iIl gang of live or six iiieii is ell- 
gaged mi pipe culvert constructioii. \\%crc deeli fills 
;ire necessary culverts are generally cciiistructetl oii the 
flanks of giillies ;is the fills rise. to  ccriiioinise r i i i  It.iigtli 

Power shovel 
at work. 
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Local office an3 quarters at Dandahra Creek, 42.75 miles From Glen Innes. 

; L I I ( ~  avoid excessive Ioa(1ing on the pipes. I’itchetl out- 
lets are generally cunstructetl at each culvert to avoitl 
thc ~)(iss”i~ility of future scour at the toes of tills. 

.-\iiotlier small gang is erig-aged 011 subsoil tlrainage. 
~uiile-l~isting. protection fencing- aiid other miscel- 
I;iiieo~is work. 

Current Work in Mann River Valley. 

T\vii hiclgvs are at present under construction by 
contract over Cangi Creek ant1 Huck’s Creel;, 35 miles 
atid 403 i d e s  respectively h i i i  South Grafton. Each 
l)ridge i h  of tive-sp;ui tilnl)er beam cunstriiction. 20 feet 
\vi& l)etweeii kei-bs. T’reparatirit~s are also heing made 
for the earlv cotistructioci of hritlges at Hill’s Creek and 
I)antlahra Creek. 

Work Still Required. 

There are wine ji tiiiles of heavy construction still 
to  he conipleterl on the tlcscent of (;il)raltar Range to 
link uli at Caiiip Creek with the partially cotiipletetl 
1vIn-k previocisly carried out Irr)m Jackadgery. 

C‘niihitleral)le \ ~ o r k  is still recluiretl to restore and 
complete tlic \ l u r k  on the 20 mile section skirting the 
Rlann lliver fririi Cmiip Creek to Purgatory Creek, in- 

clntliiig the provision ot Iiritlges over the followin!: 
streailis :- 

Canip Creek at 44; miles from South Grafton. 
Midtlle Creek at 1st miles from South ( d t m .  
Dandahra Creek at 42 niilcs from Sonth Grafton. 
Hill’s Creek at S S  miles from South Grafton. 
Mann River at Jackadgery at 30 iniles Crtiiii Sriutli 

Jackadgery Creek at 20: niiles from Soutl-i (Grafton. 
Purgatory Creeli at ~ $ 1  miles from Soutli (;rafton. 

New construction is required hetweeii I’urgatory 
Creek and the point where the new road rcjnins the 
existing Gwydir HigIi\vay 5 miles west of South ( h f -  
ton. inclurlirig- Iiridges over in Creek at 21 miles 
from South (;rafton and Cattle Creek at 16 niiles froin 
South Grafton. 

Supervision. 
The work in the (;iliraltar Range area is under the 

general direction of the Ikpartiiicnt’s Divisional Eii- 
gineer. Glen Innes. at present Mr. (;. H. Li.:iton. and 
that in the Mann River valley and Jackadgery area 
under the gciieral direction of the T)ei,sartiiient‘s 
Divisional Eng-inetr. Grafton. at present Xfr, X. 1 1 .  
Muroney. 

Grafton. 
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Towards a National Road Svsteni. 
Inaugural address by H. M. Sherrard (Commiaaioner for Main Roads, New South Wales), 
Chairman. New South Wales Centre Institute of Transport, Sydney, 28th March, 1957. 

Principles in Road Development. 

h‘ Selitemlrrr last. the Sen.  South \Vales Minister fnr I Hizliways ( 1 Ion. J .  R. lienshaw’) aiinounced 
tlie New South \\.ales Government’s sopport for an 
r\ustraliaii national system nf primary roads. M y  
ohjcct in this address is to discuss the principles in- 
volved it1 the tlevelopnient antl inrproveiiient of tlic roads 
of a country, and to show how a natintial road system 
is a logical and necessary developmcnt. 

Tlic f(~untlation of any prograinme ( i f  r ir  cl( I iiiipr(ive- ‘ 

iiient is coinprisctl in two things. t i a n ~ e l v - ~ o )  clnssi- 
6CatioIi of r(kTatls. and ( h i  systematic fillatice. This 
applics \vlietlier \vr are tle:ilinfi. with n m ; d l  State or a 
large country. 

I propirse tirst to elali<lratc \ v h s t  is ineatit Iiy claasi- 
ficatiiin ancl Iry systematic tiiiaiice iii relation to roads. 

Claasiiication. 

Ry classification is meant tlistingikliing hetween 
roads in rcspect nf thr ftinctions they serve. Fo r  
example. in  New Strr~tli \\‘ales. sis Irroatl classes of road 
can Ire tlistitiguislie(l. as folio\\ 

( I ) lioatls or streets which iiiercly give :~cccss to 
property. 

( 1 )  Roads which collect the traHic from access 
roads r)r streets and n.hich carry it either to 
a centre of some sort. IIC it to\vn or village or 
railway station. or t o  an arterial road. 

( 3 )  Arterial roads diicli  link adjacent districts. 
( 4 )  .\rterial roads which link the larger regions 

of the State. 
( j’, Artcrial roads which coiinect this Statc with 

adjacent States. or link the coast of the State 
with tlw far interior. 

( 6 )  I\rterial roads which connect the ~irincilial 
Australian centres of population. reqirdless 
of  State Irountlaries. or which irrovitle tlic 
priiicili;il routes for .\ustr;ilia-\vitlc tr;tftic 
iiioveinetit. These are the roads of national 
signiticaiicc. 71‘hev can I)c identified on a 
iiialr of .\ustralia. h t  not (111 a map of a 
single State. 

I lie fttnctii~ns of the niajority of roads can readily Ire 
tletermincd in practice. hut there are always some roads 
which are difticult to classify 011 accoutit of o\w-lappinp 
functions. The (act is that inany roads serve inore than 
one functiirn-for example. cverv arterial road. unless 
it i3  a road of restricted access. serves also ;15 an R C C C S ~  
road t n  prolicrtiea which front oil to it. 

I .  

Unless roads \vcrc c1;issitietl. tlicrc. \vonltl lie little 
quide as to thc stantlartl of im~irnvc~i ien t  which shociltl 
be aimed at  in a n y  1x11-ticular road : such works as arc 
c-ari-ietl out ~vi iu l t l  Iikclv he sporadic atid uiico-ordinated. 
antl selectrtl under tlie influelm of short-term thinliing 
ratlicr than long-trrm thinliiiiq. Tlw iict result \vould 
lie :I lack of ~(intinuity of road iiii~rr~~vrinent, and funds 
not \pit t < l  I1est ntlvantagc. 

F’ inance. 

.A satisfactory road classilicatilnn ninlies possible thc 
:issigiinirtit nf finaticial r e s ~ ~ i ~ i i s i l ~ i l i t ~  anir~ng tlie vari- 
oils organs of govertiiiictit concerned. For esaiiiple. in 
SCW South \\‘ales. roads rssentially of loc;il iiitcrcsl 
are a responsiliility of local governinq Imlics. nrterial 
roads of State-wide interest arc a S h t e  responsihility 
(i.e., the “Stntc” T l i ~ l i w a y ) .  .lrterial r m l s  which con- 
nect regiiitis or districts within the Stntr. Irut arc nr~t  nf 
Statc-wide interest. arc a joint finnilrial rcs~icrtisiliilitv 
of the State atid local govcrni~~: lrodies. 

r\ftcr t-Iassifyiiig tlie roads of :I country and assig~~iiig 
financial responsil)ility. the nest step is to sce that 
atlequah finance is regularly aoailal)le. SI I that 1rI-o- 
grammes of work may be plantled a ~ t l  organisctl. : t n t l  
proceed steadily. and so that constructional atid super- 
visory {irganisations iiiay l ie  tlrvelrqietl antl kept coii- 
tinuously in  olicration. T n  t l i i w  tlavs \vhri-c skill is iii- 
creasingly riecessary. jolis callnot he startctl :tnd stoplied 
like turning a tap on antl off, if 1i-c ;ire to 1iai.e ref:irtl 
til the eficiencv of :in orxmisatioli, inclurlinq its 
iiiorale. 

I(roatlly, it may I I ~  stated that each .\ustrali:ln State 
dready has its roads classilietl from the State aspect 
somrwliat as tlescrilretl ; has assigned fiiiancial respniisi- 
lrility for its roads among local governing Iirxlies and 
a State road authority ; atid has provi(Ict1 rrgiilar finance 
to tlic State road aiitlioritv 11y inra t i~  of rcBceipts froiii 
iii(itor vehicle t:tsation antl. t o  the estelit availallle. 
receipts ironi the petrol t a l  grants rrceivcd from the 
(‘oniriioii\i,ealtli G I I W ~ I I I I I ~ I I ~ .  1.ocnl g~ivcrning I)otlics 
(Iran. tlicir revcnuc l:ir:.el\- CI-onl rating on I:untl. 

The National Level. 

Hitherto in  .\l1str:ili:t ~ v c  h;ive li:l(l m l  rccogiiise(l 
road classificatioii at tlic n;ttional Ievcl. i.e., \ve h a ~ e  
ntrt iclt.ntified the roads of .\ilstralia-nidc interest, (lis- 
repartlinx State horindaries. 

The  penplc of the Ciiited %tcs so~iie vcitrs : i , q ~  het 
to work to  tleiitie such :I national ro:~(l s )  
ciiiiiitry. u i t l  last vciir uiitlcr Irressurr frrllli I’rcsi(le~it 
l<ixi i I io\wi- ,  the 6.5. ~ ‘ I I I I ~ ~ W S  cst;tlllisllrtl I I I C : I I I S  ! , f  
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constructitig or iniproving the systenl r i \ ~ i -  a 13-year 
licriod, It is known as the National System of Jnter- 
state antl Defence Highways. antl estcncls ~ v e r  ~ I . U O O  
miles, allout 1.3 per cent. of the mileage of all United 
Statts  roads (bee niap l ie l ( i \v ) ,  hIost of the 41,000 
miles of  road referred to already exist. antl the plan pro- 
vides for their iniproveinent to standards appropriate to 
their future traftic importance. 

In thc case of the New South Tl’ales Government’s 
proposal for defining a System of ;\ustralian Priniarv 
Roads. it has been proposed that the roads included in 
the system should I)e financed from that part of the 
petrol tax receipts at present retained by the Common- 
wealth Govcrnmcnt. supplemented by a contribution 
from Commotiwealth general revenues, havinz rcgard 
t(i the value of the roads to the Coninionwealth Govern- 
ment. 11 construction period of I,; years has heen 

of a bituminous or other type of dustless surface, the 
amount of tunds required to bring the proposed sys- 
tem in  the rural areas throughout Australia to  tlie re- 
clriiretl standard is considered likely to lie Iietween 
f3p ,ooo ,w and fJm,ooo,mo. 

Tlic map on thc following page shows the suggested 
i\ustralian national road system. It comlriscs I 7,500 
miles. a little over 3 per cent. of the total Australian 
road mileage ; it includes what are judged to be the 
most suitable direct connections between all capital 
cities: the route around tlie coast from Cairns to 
Adelaide ; connections to Darwin, and conneirtions to 
Canberra. The system proposed is consitlercxl to he 
the iiiininiutii necessary to link effectively all the prin- 
cipal population centrcs and productive area.; of the 
Comnion\vealth. ant1 to serve defence needs. 

suggested. l l s  in the case of the L-iiitctl States national 
.tern, the roads of the proposed Australian national 

. .tern already exist i n  most cases, hut require much 
i&provenient to meet prescnt and future neetls. 
Broadly. they fall into two groups,-( I ) those roads 
which already are serving a natiotial function to some 
tlegt-re. hut require mnrli iniprovemcnt. c.g.. the Hrinie 
Highway in New South \\‘ales. antl ( 7  j those ru;ttls 
wliose present crindition almost entirely prevents them 
iruiii I)erforming the national function for \vhicti their 
situation tits them, e.g.. the direct routes from Mel- 
Iroiirne to Hrishaiie, and froin ,\delaide to L<rishane, 
licit11 of which crobs westmi New Stuuth Tl’ales. and 
are practically inipassable over long lengths in pro- 
Iritigetl wet weather. 

Tnfnmiatirm is not yet availalilr wliich wcinltl  eiiahlc 
reliahle estimates of cost to lie prepared uf the pro- 
pose(1 national rtiad system, Iiut h a s d  on the 1irovision 

The putting forward of the national roads scheme 
coriltl he reg-artled as an effort to direct the attcntion of 
the Comiiionwcalth Government to those r0ad.s which 
are of national concern ; if the Cotnmonwcalth Govern- 
ment would accept financial responsibility for these 
roads. the relief tlicreby giveti to the States izould g o  
far in enabling the States to solve the prohleni of financ- 
ing their remaining- roads. 

.4s the Minister for Highways has said, the 1 iroposed 
.\ustralian national system of primary roads is planned 
to do for Australia. on a more modest scale, what 
I’resident Eisenhower’s National System of Interstate 
and Defence IIighways will do for the United States of 
.\merica. 

The .4ustralian national system ivould provide the 
principal roads needed fnr interstate trade antl travel, 
ii i  hntli lieace and war. It n ~ ) u l t l  1)intl Anstralia closer 
together. antl it \voultl niake remote parts much more 
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iiie:istire tlie use made of roads and cliarge accordiiiglv ; 
it is a form of toll. Such a svsteni is ecluitablr and fair. 
:tiid c(rrrcslioiids with the frright charge or passcilgrr 
c1i:trge oii a railway. 'l'he Anrcricans use petrol taxa- 
tion :IS the iiiajor source of reveiiiie funds for woi-li on 
their Alaiii Iba t l s  systcin. 

Tu tax roatl-user.. ;is a chss for purliobes o / h r T r  tliali 
riixls iiieiiiis tli:it tlir iq)porttiiiity to fn.r for rtratl needs 
is cirrrcs~rcintliiigly retlucetl. On the otlicr hantl, t a x -  
tion of r i d -use r s  Tor I-oat1 prirposes creates iiiipi-ovcd 
roads, from which ncit only do  roa&iisci-s henetit Iiy 
i( i~vci-  tr-ancl~nrt costs, but the country's economy lime- 
tits as a whole. antl this in  turn is reflected iii  better 
yields $1-om other taxnticiii tieltls. Hail ruatls iiieim 
Iiiglier cost oi vehicle iqieration tliaii good roads. I K -  
miise (I t '  greater repair bills. illcreased tyre wear aiitl 
lretrol crinsruiilition, ; i i i d  loiiger tiiiie of trav-cl. 

Costs ui tratisport. especially of road traiisport, i n  
wryiiig tlcgrees. affect the prices irf  pi-actically all giiwls 
Iirodiicrtl. To compete Letter with nvcrheas cotuitries. 
i t  is vital to liecp i l r ~ n m  cii.\ts. ; 1 1 1 d  eslwciallv so in a 

such as :\ustrali:i. of loiig tlistaiices aiitl sparse 
l iowrver,  ;I t a r  on roatl-usit.rs for general 

t;isation I)urposfs liiis ju5t thc rcvwse effect. aiitl seeiiis 
t i r  Ire rontrary to L\ustralia's liest iiitcrcsts. This is 
I J ~ G I U S ~  such ii tax niust all be Imitl liefore the gcirirls 
are marketed : iii other ivoi-(Is, liefiirc iiicoiiic has l w i i  
cariicd. I t  is thiis a tax 011 production. Iiut iiiust !re 
l x i d  Ilefore the goods arc 11rodiicrtl. Taxation sliiiultl 
  ref era lily not lie in a form \vliich restricts Iirotluction. 
Init rather sliriultl lie iiiil,osed after I)rodiictioii has 
ticcurred. The use of  licti-id laxatilm foi- yenernl 

iiiie Inirposes is thus :I liralce oii enterprise : further. 
k ing  a Hat rate tax. it hits  t l i r  sinall tiiaii relative1 7 

iiiirrr srvrrely tlian the est:d~Iishe~l tirm. It is the le. 
tlevelol)etl IJart? of ;I cwiiiti-y \vhich as :L rule stand to 
gain iiirist from ro;itl traiisliiirt. aiiil ivliich ai-c' iiiost 
Im;disctl 1 1 )  taxation applied Cor iioi1-roxI l)urposes. 

Road trnnsprirt is iiot :Li1 eiiciiiv to Ire fought at a11 
crists. I t  is one of the most po~verfnl factors worliinp 
ior economic progress in the norltl. atid because of the 
coiitrilnitioii it can make to  ccoiioiiiic rlc\~lr~lriiient ant1 
thus to national incotiie. we cannot afortl  not to take 
ad\.aiitape [if  it i n  thesr fields \\-liere it offers true 
economy. 

It has lieen argucil ( r i i  occiisioiis that petrcil tax is n 
\yay of taxing ownership of t h rw  vchiclcs iised only for 
irecreation or "pleasure". However. the neek-end 
driver dries a relativcly siii;ill aiinual mi l ea~e .  By far 
tlw I)ulli of  Iietrcil tax rcceilrts coiiics from tlic Iiusinrss 
user. i.c.. C ~ I I I I I  commerce aiitl frcriii primary antl secon- 
h r y  intlustrv. 

. \ n o t h r ~  arguiiicnt soiiietimes Iirought forwar(1 is that 
if Iicer or \vliisky is taxed ii)r general revciiue. then why 
not petrol. The difference is fuiitlainriital. I'etrol is 
use(l for the greater Iztrt for essential I)usiiiess. and its 
taxation for general revenue piirposes atl\.ersely affects 
tI:c cost of Imitluctioii of go(ids of all liinds. To tax 
~ietriil for gciieral rcveiiue pcirposes is just as if a tax 
were iiiil)osetl (111 tlic coal used i i i  railwav locoinotives 
a i d  the 1)roceetls of that were pait1 t o  general rcveiiue. 

on. 

Soliotly tlisputes the right of the C o m ~ i i ~ ~ n ~ ~ - e ; ~ l t l i  
(hvernmei t to tax the motor intlustt-y. Additional to 
petrol tax that intlustry already c~)nti-il~utcs alr1nit 
t00,m. ~ i e r  aiiiiuiii tliroiigh sales tax. cti:.toiiis tluty 
n n t l  Iiriiiia e diiiie. quite a l w t  friiiii ~iay-roll tax ; I I I ~  

iiicoiiie tax s. Such tares a r e  iiiilrosetl on all intlustriea, 
Iiowcvcr. a i t 1  cl11 not i l l  ; ~ n y  \vay cncrrracli C I I I  I\ tiat is 
crinr;itlerctl 1)e the logical aiitl ecluit:hle Iieltl I I ~  t:ls;L- 
tion for ro t l  fiiiancr, tii111ie1v prti-rrl taxatioll. T ~ I  tax 
petrol for piieral  revenue liurlioses appe.rrs to I J ~  
highly inex ietlieiit. iiot oiily bec;mse it 1i;uiipers protluc- 
t i m .  I iut  al. o liecause it is urnsidcretl wrong i i  1 Iiriiiciple, 
a i d  interfe e s  with the esta1)lisIiinent of a loairal meth&l 

,I I\'cl-nmcllt 

of titianciii and tlevelopi~ig iiii  atlcqnatc L\ustralian road 

A Case for the Commonwealth Government to Contribute 
to Roa I s Finance from its General Revenue. 

system. 

Ti1 atliliti 111 to the allocation o f  the f d l  ;lmotunt of 
lietrol tasa io11 to ro;d use. it alJpears entirelv reason- 
;lIJIC alld I1 tIIK'1- tllklt the C ' ~ l l l l l l l ~ r l l \ ~ ~ a ~ ~ ~ l  ( ' 
should con riliute to roads froiii its general rewtliles, 
for thr fol l  rwiiiq reasons :- 

( a )  t t  i roads are used extensively for C'~riniiioti- 
iv altli purposes. in fact n.ithout the111 goserii- 
111 t ,111 would lie allnost iiiipossililc, They are 
udeetl for the distril)ution of tiiails : fur the pro- 
vi ion aiid tiiaiiitcnancc ( I C  tclcphonc atid trle- 
p q)h services : for defence, inclutliiip defence 
i n  liiatries; for intei-state travel and track; for 

i 
lie tlefcnce aspect is dealt with inore iully 

t is for such reasoiis as these that the Ke\\ 

i 

the Unitctl ;States. it seems \vortli\vhile to ret'er t u  this 
niiire frilly. 

The C ~ I ~ I I I I O I I ~ ~ . C ; L ~ ~ ~ I  (;overrllnetit hitherto appears 
never to h: ve tlislilayetl great interest in rcratls from 
the aspect c i tlrfciicc. or to have attemlited to influence 
road policy. ~iresuiiinlily havinji ;issuiiietl that any war 
in  \rliicli .I istralia is iiivolvetl will be fought overseas. 
However. i niiictlia(ely 11cf11re tlir last war a Coiniiiori- 
\vealth itite est was disclosed. as ii reiult of \shich the 
co-cipcratioi o f  the States \\-as sought. aiitl a iiiiiiil)er 
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of sliccial roads \Vere 1)uilt liy the States to niwt tlefence 
iirrds. 

( i ) loiiy-(list:iiice ro;ids. s~icli as .\lice Spriiigs to 
I)arwiii ; Art, Tsa to l’cmmnts C‘reck : I’nrt 
:\upst;i to K a l , q d i e  ; ; u ~ t l  l i ~ i ~ l i l i ~ i ~ ~ ~ ~ i t ~ i i  to 
Charters Towers. 

( i i )  relatively .short coiitiectiti,rr links. such as it  
numlier oi roads Imilt it1 Xmv South \\-ales. 
iiiainly it1 the Sytlncy-Newxastle renion. 

Tlir C~~ti i i i i~~i iwealt l i ‘s  I m - w a r  :ipli:irciit lack i i f  de- 
fence interest in roads is in  contrast Ivitli the liositioii 
in the TJiiitrd States. In  that country. iiiilitnrv leaders 
h v e  relieatetllv eiiil)liasisetl the ncetl for itnliriivetl roritls 
for defence piirlinses. A special report to Ciiiigre,~s nii 
“ I  lighway iiectls in the National Ilefence” \\‘as prc- 
Iiared i n  ri).+g). The  Secretary for Defence. i n  sulmit- 
ting the report, stated that-“‘fhe Nlatioiial hlilitarv 
I<stalilisliiiient considers a rehtively miall ‘cniinectetl 
hystetii of Iiigliways intevstatc in c1i:iracter’. cotistriictrtl 
til the highest practical iiiiiforiii tlesian staiidartls, esseii- 
t i d  to the iiatioiial tlefeiirr. 1icc;iiisc of the tiiiic r+ 
qtiiretl. a d  rnst. siirli a systciii miist Ire l h i i i i r t l  for ant1  
constructed during pmce-time”. 

I’resitlent Ilisenho\vcr 1ia.i recently taken the lead in 
qioiisoring such a . teiii. antl as :I result. C‘onyress in 
1c ) iO  tletinetl a national systeiii of “Tiiterstate aiitl Dc- 
fetire” roads tritalling ~ 1 1  .COD tiiiles. ant1 has provided 
a ~iie:iiis of fiiiaiiciiig their constrliction over a perintl 01 
r j  years. 

’l‘lie folliiwiiiy is cluotetl froiii hr;ijor-(hieral T’zI~II  F. 
\70uiit. present Cliirf oi Tr:iiisli~~rtntii~n of t h r  (j,S. 

’l’liese roa& tal1 iiito t w i  yrniip- 
.\rmy--“l’otlay’s crucial national tleieticc nccds lir i l l  

improving to iiiotlerti stantlartls the 40.000 inile inter- 
state 1 ligli\ray Svsteni. This vital nct\rnrli must 1)r 
alile to lisntlle the tremriitlciu~ volniiic and weinlit of 
iiiilit:iry, itidustrial. :tnd civili;ui tr:illic that will Hnoil 
oiir arterial hiyhways in tlir i’vciit of a natioii;il 
eiiiergeiicy. 

It will he seeii therefore that a pood niatl iiet\vnrIi i s  
rated high iis a defence iiieasiire ii i  the United St;ites. 
This gives rise to the 1)elit.f that .\ustralian rlcleiicc 
pritciitial also wiiiiltl  he streii~tlietietl 11). Ijetter roads. 
and that defence valur is one of  a nuinher of rt>asoiis 
why  tlic C(iiiiiiinn\z.e;iIth (;civeriinient niiglit reasotial)lr 
contrilnite to roads from its general revenues. 

Summary. 
1 have entleavouretl to licit to yoti thxt l -oat l  claesitic:i- 

tion, together with assiiraiicc of regiikir aiitl atlcqii:itc* 
road finance, is the hasis of snccessful roar1 tlcwloli~nietit : 
tlint \\-ithiti the States this has Iiecti recogiiisrtl : h i t  that 
ive still lack the iiatioiial al~pr(~ach. Until we get th:it 
appriiacli. \VC> arc‘ iiiilikely to sce tlic lull tlevrl(~~iinent of 
;dl tlir roads shown in the prclposctl nntioii;il roa(l sys- 
tem. and easy antl direct movenient Iiy roail aliout our  
continent \vi11 tirit Ire achievetl. 

The l)riiliosal licit  forward Iiy New S(wtli \t.:iles for 
:I national road system, antl for a ~iieiiiis nf tinaiicing 
it \ ~ ~ u l t l  I ) ?  of direct henetit t o  the people nf Kew Soutli 
\Vales. as it woiiltl lie to those in other States. Tt has 
1)een put forward. however, not onlv I)ecailsr it ivo111tl 
Iicticlit the people nf New South II’ales. litit :iIs(i Iicniilw 
of its valrir to Australia as a whole. 

SYDNEY HARBOUR BRIDGE ACCOUNT. 
Inconte and Expenditure for the period h t  July, 1956 to 31st March, 1957. 

- - __ _.__ - - .- ~ - - ~~ 

r x p m d r l r r r f  i Iiiconir 
f 

(‘ost o f  Collectinq t<oarl ’rolls . . . . . . . . . . . .  o;.j7, 
I’rovisiun fur Traffic Facilities 3.71 I 
Alteration t o  Archways 4.304 
lllaintenancr and Minor Trnlirov?inrnts . . . . . .  118,088 
Adniinstrativc Expcnirs . . . . .  3 . 2 2 6  
Tman Cliarges-~- t; 

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

. . . . . .  

Interest . . . . . . . . . . . .  189,l l<) 
I.:xchang? . . . . . . . . . . . .  7 2 . 1 0 1  

Sinking I;iind 7 2 . 3 3 1  
Managciricnt Expmses . . . . . .  80q 
Flotatinn liupenscr 34 .200  

. . . . . . . . .  

. . . . . .  
30R.7.32 

Constrnrtinn of new ‘1‘<111 Oflice a n d  Ikirrier ... 5.277 
Miscellaneous . . . . . . . . . . . . . . . . . .  r.061 

Roar1 Tolls . . . . . . . . . . . .  
<‘<in trihu tims- 

Railway I’asscngrrs . . . . . .  
Trarnwa v and Omnilms I’assrnp-crs 

I k n t s  from l’riiputir5 . . . . . . . . .  
~1iscrlla.neoiis . . . . . . . . . . . .  

L ... ,.. 597,259 

. . . . . .  96,3y1 

. . . . . .  1 SJ’3.1 

. . . . . .  18.074 
463 . . . . . .  



june, 1957. 

-~ ~~~ 
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Professor D. F. Orchard. foundation Professor of Highway 
Engineering in the New South Wales University of Technology. 

who took up duty at the University in April, 1957. 

MAP. 
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General View of New Bridee. 

New Bridge Over TWOSS River, Bodalla. 
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tiers for i s crriistrrictioii viere called it1 I X I ~ I ,  and by 
proclaiiiati,in I made o i i  the I 7th ()ctol)er. I Sfj.3. the 
crossiiig \gas ilcclarerl :L I)iililic ferry “at \vIiich oii a id  
niter the fkst (lay of January next ( 1st)~) tolls sh;ill Ire 

School children marching over the bridge &er the official 
opening. 

huperviserl froiii tlic 1)qiai-tiiieiit’h l)ivi.<iiiii:il ( )liicc. :it 
l k ~ ~  Iintler tlie tlirectioii I l i  tlic I ) i \  i \ i o i i ; d  I h x i i i c w .  

.\It- .  I;. \\., 1 ’ .  Tlirt. 

Earlier Crossings. 
I lie first cnissiiig of the ‘I‘iiross I<ivcr \vab by means 

of a fo:d at ll‘itlgctt. ;I coiisi(1erahle tlist;ince upstreaiii 
frtriii the present I)ritlge d e .  The crossiiig place was 
oii the  property o f  John Iia\vtlon. the original settler 
i i i  the dihtrict. \vii(iie holtliiig \vas tiaiiied ” R m t  
,411~y’‘. The iiiaiii road froin Sydney to ‘l‘~vofnlc1 Bay 
1)nsscd thrrrugli I Ia\vdon’s estate. 

. \  iiew line of road was iiinrketl out in  1S;g. This 
line crossed the river at Truiilieta;~eIla l’laiii, and pro- 
\ . isi i i i i  \vas made Tor the estnl)lishtiirtit of it Iiunt. Tcn- 

.. 

The President of the Eurobodalla Shire Council, Councillor 
D. Thomson, speakinc at the openins ceremony. 
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Soils and Rocks in Road Construction in 
New Soiitli Wales, 

PART Ill. ROCKS-THEIR USE IN VARIOUS TYPES OF ROADWORK; QUALITY 
REQUIREMENTS AND TESTING. 

’I I l r  two ~rrevious articles in this series were pul)- I lishetl iti thr tine 11,j;0 antl Septeinlier I 1156 i i ~ ~ i i i -  

liers :ind dealt with the occurrence. classilication. and 
test results of the priticilid soils of Ne\v Siiuth IVales 
which :ire inip~~rt;iiit as road fountlatio~re. I’art I I I 
tlrals with the use of r r r k  as :i ro:itl-iii:ikiiig material ; 
it indicates \vIiat qiialities are desirable for ~iarticul:ir 
types of coristructio~i and Irriefly tlescrihcs the tests that 
:ire iised Iry the I)e~)artinent of Alaiii Roads i n  ~ R S ~ S S -  

ing the quality of rock for roa(I-iiialiiiiz purposes. 

General Use of Rock. 

:\lrart i r o ~  its iiicorporntion in road emhanlaiieiits 
antl  tiiiscellaiieous use as :i protective inaterial against 
w i i i t l  or water rrnsioii. the priticipal nscs of  rock as a 
ricitl-making material i n  Nriv Siiuth \\’ales, :ire :IS 

(<lllo\vs :- 
i 1 1 )  ‘’( ;ravel” type ~ r n v e n i e ~ ~ t s  constructet1 from 

sli;ile or  otlier soft roclis. 
I J  ) S:iiitlstoiie Ixivciiieiits conilirisiiig Iiaiirl-pitchcil 

iiiaterial or sinallrr gauge Irrokell stmie coli- 
ctructed i t i  the same nwiner as ordinary 
gravel pavement. 

( 1 . )  liiiie criishetl rock ptvemelits. coiiiprising 
gratlerl mixtures of crushed aggregate. 

( d 1 Macatlaiii type ~i:ivemetits, such as \vater- 
Irciiiiitl t~iacatlam. which consist of a layer of 
coarse aggregate the voids of which :Ire i l l -  
comlrletely filled with smaller aggregate. 

( I . )  13itumiiiotis penetration macatlam ~iavetiients. 
i / )  I~itumen-agRregatc mixtures (tipell-gratled or 

( q )  Light bituminous surface treatnlcnts. 
( /I ) I’ortland cement concrete for rigid pavetnents. 
( i )  I’ortl:intl cenient coiirrete for 1)ritlaes. culverts 

mid other structurcs. 

dense-graded) . 

l<i)cks coiiimotily availalile for roadwork in New 
South \Vales iiiclutle l)asalts, tlolcrites ant1 andesites. 
granites, porphyries, quartzites. santlstoiies. sii:iIes atitl 
limestones. Soiiie details of their occurrence 11se 
\vi11 Iic given in a succeeditig article. 

Quality Requirements of Rock for the Production of 

1 lie Iirol)ertiec c,i r~ia~I-iii$iiiig stoiies 1 1 1 : ~ ~  I I C  w 1 1 -  
sitleretl i n  two grriulrs-~ir~)lierties \vliich :ire itiliereiit 
(e.g.. strength. sountliiess, spr‘citic grayity, d)s[irliti~iii. 
moisture contclit ) a1111 Iiroperties which C:III lic ~rartly 
controllctl (e .g . .  pracliiig. silt coiitrnt. organic matter 
content). Shape is contrrillal)le tci simie ilecrec i i i  

crushed stonc lint is also tlepetitle~it oii tlic, tiritiire i i i  
tlie rock froin which tlie stone is crushecl. 

Aggregate. 
_. 

The iiiiportaiit prolrerties recluirctl i i i  a rock to lie 
iisetl for crushed stone coilrses are toughncss to resist 
fracture untler l i d  : re mer to alrracioii : tlriralrility 
t i l  giiartl against tleterioi II tlue to \veatheriiig. (;not1 

rftgate (i.e.. irertloiii f n r i i i  elungatetl 
15 neecssai-q tti elisure easy colii- 

paction. The  crmciititious Irriqierties oi rocks :ire Icss 
iniportant than foriiierly 1iec:iiisc m i i t  pavelut.nts Iruilt 
irom the harder r l r c l i  are usuallv covered hy or i i i -  

corliiiratr soiiie fi~rii i  ( I C  Iiituiiiiiious trc:ittiieiit. 

Iii the case I ){  Mtiiiiiiiinis i t  is tlrciralrlc :ilm 
to choose :I stotie rvliicli lias a pl~otl attiiiity lor the hitu- 
i i i i i i ~ ~ u s  liintler \vith \vliich it is to Iic used. )thcrwise. 
the Iiintler may “strip“ frc1111 the stone rinrlcr wet C ‘ I ~ I I -  

tlitiiiiis. .Inother aspect to  he consitleretl \\.it11 :izgre- 
gates used for hitnmiiiirus surfaces is the tcwrlc~~cy of 
soiii~ stiiiies to become rc~uiitlrrl and polishet1 I)! traffic 
aii t l  sir 1)rodm.e a siii~;titli suri;lce wliicli is Iialik to  Ire- 
come slippery in wet iveather. 

111 tlie case i d  I’ort1;iiitl c-rm:.tit c<mcrete. iiiilrort;iiit 
qualities are tou~hness,  tlurs1)ility ai111 resist:itice 1 1 )  
abrasion. Other prolrerties such as  sprcilic gravity. 
alisor~itir~n. and sh:ipe of co:ii-sc and line aggregate niay 
also have to lip cnnsitlcretl for the 1)tirpost’ trf tlciipri- 
iiig concrete mixes. 

Soine stones may cause ~ r a t l u n l  tlisruption o f  c ~ m -  
crete hecause they react utifavour;di 
i i i  the cement. .Ilthuugh sonic c:is 
have been reported i n  :\iistr;ilia. iioiie has C I I I I I C .  unller 
iiiiticr \vitli aggregates hitherto used Iiy the l kpa r t -  
incnt of Maiii lioatls ii i  Nrn. South llT:tles, 



Methods Used for Testing Quality of Rock. 
I .  Ahrrrsioii Tcst.-Iti tlie early 1930‘s a variety of 

eiluipment \vas used to tletertiii~ie the liartlness and 
t~mgliness of stone. inclutling tlie following :- 

I ( I  ) ‘l‘lie I ’age impact machine. wliich suhjectetl 
miall cylintlrical cores of rock to progressively 
iiicrcasing inipact until Iracturc occurred ; 

( ) 1)orry har~lticss iiiachine. i n  \vliich small cyliti- 
tlrical cores cut from the rock w r e  grir~mtl 
with specially prepared crushetl quartz fed 
lietween the end of the cores ani1 a revnlving 
metal disc. 

( c ) 1)eval abrasion iiinchine iti which saiiil)lrs cif 
the agfircgatc werc al)ratletl hy placing thrm i n  
a revolving cylintlrical tlriun mounted at an 
angle to its axis of rotation. 

( d  ) “Cenicnting value“ \vas determined by wet 
grinding the s tow in a I d 1  mill. tiinultliiig 
cylintli-ical si)eciiiicns from the resultitig paste 
;und testing them tinder a small impact 
inachiiie. 

(Uet;iils of these tests \\-ere given in “A~lain K(iatls”. 
\ ‘ t i l .  I ,  Ku. IO.  July.  I‘)$l. pl), 232-4.) 

The I)epartniciit now uses the 1.0s :bigelcs Machine 
as the chief nieans of assessing the alrrasioii resistance 
antl t(xig1iiiess of rock. This apparatus consists of a 
liollo\v metal cylintler I S  inches diameter atid 20 inches 
Iiiiig tlriven to rotate about a horizontal axis. ;\ shelf 

Loa Angeles Abrasion Machine (lid removed) and charge 
of arcyegate and balls. The cylinder is housed i n  a sound 

proof cabinet. 

~rrescrilred pilocediire which siiecilies a stantlard gratl- 
ing f o r  each : c i f  several gauges ( I C  stone ranging from 

incIi to  3 biicIics maximum size, atid also the size 
to 3.000 grams) to be 

!iggregate and1 I ,000 revolutions for the larger sizes. 
1 he test is n1crre fully descril)ed in American ,Issocia- 
tioii of Stat{ I-lighway Officials. statidartl test No. 
TijG-.j I .  Sotne typical test results for Ne\v South 
\!‘ales I-ocks are given in the following Talrlc. 

Test results for some 

Typ uf l i i ~ l i .  i ~~~ 

Altcred shale 
.4ndesi . . .  
Basalt ... 
Basalt ... 
Iksalt  . . .  
Ihasalt . . .  
Granit . . .  
Granitc . . .  
Granit . . .  
Limest 1 ne . . .  
I,imest+P . . .  
LimestQne . . .  
1,imestOnc _ .  . 
(,)!nartz _ .  . 
Quartz . . .  
Qiiartzi I- e . . .  
QuartzLe _ . .  
River (babel  
I<iver clravel 
River ({ravel 
Pandstrhe . . .  
Sandstcine . . .  
Sandsttinc , . . 
Svenitr 

1 Source. 

. . .  Canberra 
_ . .  l b r t  Kemhla 
. . .  Casino . . .  
... Hnthnrst . . .  
_ . . ,  Bombo ... 

... 
13lnffRock . . .  

. , .~ Vettiotnie 

. . .  I’orhps . . .  

. . . I  \Vcllingtam . . .  

. . . .  (:along . . .  
Caloola ... 
Scmhridgu . . _  

, . .  Ihitnbaldry . . _  
Lake George . . .  

. . .  lfarangaron . . .  

. . .  Juglong . . .  

. . .  Narromine .. .  

... Canberra . . .  

. . .  Camhrwarra Xt 
... 

Colo . . . . . .  
. . .  
. . .  

~ 

Loss 

4 
I4 

. . . I  1 0  

.... 1 2  

... 1 2 2  

... 
~ 14 

... j 6  
53 

‘1 
. . .  ’ 30 
. . .  4 2  

. . . ,  

. . .  I h  

... 38 

... 18 

1 1  

... ~ 24 

. . .  53 

. . . ,  2 1  

. . . I  98 

Spcciticatiir limits fur 1.0s .\ngeles a1)rasion loss arc 
usually fixed vith t l w  regard to the position wliich the 
stone is to oc upy in  the I)avemetit. In  lixht I,itumin- 
ous surface rcatnlcnts. thc cover agxregate usually 
projects \vel1 ;ilrove the lrintlcr antl IS  exposed to the 
ful l  iiiipact an 1 a1)rasion effects of trafic. . \ n  esprcially 
hard. tough a rgrcpatc is therefore reqiiiretl. For this 
type of ccmstr iction it is tlesirable that thc Tms ,\n:eles 
105s shrriild I I (  1 t exceed 20 pcr cent. if traftic is heavy. 
I;or light tral ic ( say  less than LOO vehicles per day) 
a figure of 3 .  might Ire accqitcd. In Iritun~eii-aggrc- 
gate niixttire. the npgregate is hetter protected and 

soniewhat higher tigures are uften accept:ilrle. 
ciisliionetl :IC: i list tlic tlestrrlctive actioti of traffic. and 
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The T.(is .\iigeles test fii\-cs consistent rcsolts with 
hoiiingeneous iiiaterials.. \\:it11 non-uniform materials. 
such as river gravels. soiiie weathered igiiccius rocks. 
Iilast furnace slag, etc., testing of a conil)(isite saiiiple 
tloes not give a true guide as to the aiiioutit i i i i ( l  the 
relative liartltiess of the weaker I);irticles. e.g., a. s : ~ ~ ~ i ~ i l c  
of rivcr gravel giving a satisfactory 1.0s .\iigelcs rcsrilt 
of 2.5, niay coiiil)rise 7.3 per cctit. ~ ) f  h i - t l  stones ant1 2;  

weak Inrticles \vliicli trstccl a h i t ,  

For 
siirface treatment ivork i i i  particular. it is dchir;hlc to  
conduct a selmrate test on a selectioii o f  the oliviiius!v 
iveaker Iiarticles in order to determine \\hether a sifiiii- 
ticant part of the aggregate is too soft to ensure satis- 
factory performatice as a cover stone. .\ very Iinv 1.0s 
.\ngeles loss usiially indicates a inaterial that is eslicn- 
sivc to crush. 

Angelrs tigui-e rif 40 or more. 

L .  : f rcdrrc i tcd  Jf 'rofh~~ri i ig  T~~st.-lii order t o  test 
the tlural)ility r i f  sh;iles and other relativelv soft rricks 
for flesilde pavenietit I)ase courses. tlie I kliartiiieiit of 
hlain ICoatls iises an arcelcrated weatlieriiig test to  
tiieasiire tlir Iirc:k-do~vii that occurs wlieii the stone is 
siil)jectetl to a coiiiliaction treatiiient together with 
ten cycles of wetting a n d  drying. 1 For itill Iiarticu- 
Iars of this test see "AIain I<o:itls". Jlarch. I()$, page 
83. or Highway Researcli Ro;ird I'roceediiigs. 11147. 
page 122.) 

Hard rocks sho\vitig joiiitiiig platirs oi siispected 
\veakiirss niay he subjected to a Sull)hate Soundliess 
Test ( :\merican ;\ssociatioii of State Flighiva!. (Xticials. 
test tlesigtiatioti T.104-4fi'l. This test is used pri- 
marily to check the effect of  freezing ( wliicli is not 
iiiiliortant i n  Kew Smith \!'ales) Init i t  cim also he me- 
ful as :I general weathering test \vlieii atlequatr iiifornia- 
t i o i i  is not availalilr from service records Oi the material 
rsposetl t i l  actrial weathering conditiiins. 

3 .  , l l i i k r i i i i i [ i i i  IJr? C ' u r i i p w s s i w  . S t r e i i ~ / t / ~ ,  -( ;ratlrtt 
aggregate inistiires produced from slialcs. or titie 
criislietl rock ~nateri;~l produced liy crushin: clean hart1 
st(it~e. niay lie uiisatisfactory Ixcause the tiller particles 
have insnfticient cemeiiting power to eiihlire adequate 
stretiptli. 7'0 test this property the I kliartiiierit tiers a11 
uticoiifitiecl coiiipre:;sion test cotitluctetl as frrllows :-- 

l'ortioii of the sample passing a three-quarter 
inch square niesh Ialiomtory screeii is sli,qlitly 
tiioisteiietl with \vater ant1 ratiiiiietl into :I lightly 
greased cul)ical iiietal m o i i l t l  I J ~  I)etween two atid 
thrre-quarters and three iiich edge, liv iiieaiis  if 
j.jo l)lo\vs of a Rolii ix hamtiier. l l i e  resultatit cnl)e 
is dried ill the iiioultl to eonstmit weight ;it a tcm- 
perature of 105 degrees C.. then reiiirivctl froin 
the inoiild and tested for coiiipressive strength. Tlir 
result is esliressetl as \rounds per square iiicli. 

. \  compressive strriigth i ) i  q~ ll~.,/sq. in .  is usu;lllv 
specified Ixit this may be reduced to L,;O ll),/sq. in. if 
Iiituiiiitious surface trratiiictit is to fo l lwv qriickly after 
the pavemrnt ha.; I w i i  coiiipactrtl. 
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Apparatus for British standard aggregate crushing test; 
sieve, plunger, test cylinder and measuring cylinder. 

The 1k~)~irtiiieiit of Rlain IZrds  iises this trst iii ;L 
slightly tnotlifietl for111 for nssrssing the v;ilur. i r f  sand- 
stones for iise i i i  liaveiiieiit Iiase courses : tlie s tow is 
I)rolicii to j' inch to 6 inch gaiigc ;iiitl tcstetl \vet after 
soaking in water for 24 hours. 

J1:iterial to receiw a tliiii l i i t u n i i n r i u h  srirf;tcc cotirse 
oiily is rrqiiirc(I t o  Ii;ivr mi .\gyrexate Criishilig v a l ~  
r r f  frotii 30 to 5;. preferalily ~3 to 30. If thr I)avrinent 
i q  to  receive ii thicker suriacc course these limits iiiay 
I I P  estciicletl tii 30 to 50. 1ircferal)lv 3.; to ;j. \ialues 
less tliaii .<(I indicate that the inaterial is twi hard for a 
"gravel type" Iiaveiiicnt Iiut suit;ililr for l)roken stone 
constrricticin \\here the strc.iigtli of the ~)aveiiieiit lies 
I;u-gely i i i  tlic iiiecli:inicnl interlocki~ig o l  the larger 
stlines. 

j. .-ldhi~siriii T r . s / . -  -Sonic riicks ~ h i n  I i i i o r  dliesioii 
to Iiitunieii in  the Iirewiicr of iiioisture ; such stones are 
said t o  lie hytlrolihilic. Unless the stone or  the I)itumen 
is trc;iteil \v i th  ;in adlicsioii agetit the Iiitntiien is lialile 
to "strip" irolll the stone under \vet conditiolis partici:- 
h r l y  i n  thr case ( i f  open gr;irlt.tl iiiixtrirei o r  freshly con- 
structrtl surface dressings. 

The test used liy tlie Ikpartliieiit i i i  deterii~iniiig the 
;itlhesivr propel-ties ( i t '  aggregate inr thiii I)itui~ien sur- 
face treatment is k i i t i w i i  ;is thr "I'late Test" and is de- 
scrilirtl i i i  the Jutic I ( J , ~ . ;  iitiliilier f l i  "llaiii lio;itls". 
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Use is also made of an “1iii~~lersion-Con~~)ression” test 
fnr determining the effect of water on aggrrgate to 
be used in bitunien-aggre~ate mixtures (see “Main 
Roads”, March 1952). 

6. Moufar Tcst F i i i c  A!/,qrcf/irti, for Portlalid 
L‘mtctit Coiioctc.-The L)epartiiient’s specifications for 
concrete reqoirc that fine aggrrgate be snbjected to a 
iiiortar strength test. Mortar culies inade with onc part 
of l’ortland ceincnt to three parts of the test aggregate 
are compared for compressive strength with similar 
specimens matlc from a standard sand (Leixhton- 
l<uzzard). The method of test is grntmlly in accortl- 
ance with the mortar test procedure described in 
I\ustralian Standard . \~-1y53 for the testing nf Pnrt- 
land cenicnt. 

7. lZiisccllnitrotts Trsts-In addition to the quality 
tests outlined above. several tests are niatle for special 

purposes, e.g . specific gravity, absorption. bulk density 
arid moisture contcnt are usually required for des ip ing  
graded mixt I ires for cement concrete or I)ituminous 
surface courses. 

Tests may also be done to tleterniiiie certain prn1)er- 
ties which cI J 1 hc controlled to varying degrees at the 
source of protluction, e . ~ . ,  grading : silt o r  dust content; 
rirganic inipLi\-ities in fine aggregates for concrete and 
I)ituminous wurli. Xlthoufi-h sonic rocks naturally crush 
to better shbped aggregate than others, shape can 
riften be iniprbvetl during crushiiig operations b y  choos- 
ing a suitable! type of crusher and by avoiding too large 
a size rccluctLn at each stage of crusliiiig. 

Visual insbection of hand speciniens and study of 
slides under t~ petrological microscope can be of value 
in detecting Fertain properties of stones such as por- 
osity. cheniical instahility, and planes of weaktiess 

RECEIPTS AND PAYMENTS-MAIN kOADS FUNDS. 

For period from 1st July, 1956 to 31st IMarch, 1957. 

County of Cumberlani I ‘  Main Roads Fond. 
- --+I- 

I! 
Ifrceipls. 
Motor Vehicle Taxation levied by the State Governmcnt . . . . . . . . .  I ,160.56R 
Petrol Taxation paid t o  the State b y  the Commonwealth Government . . . . . .  762,163 
Contributions by Councils . . . . . . . . . . . . . . . . . . . . . . . .  414.481 

. . . . . . . . . . . . . . .  150,ooo Temporary -4dvance by the State Government 
Other lieceipts . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,325 

Lr,612,537 

... Repayable Loan Money provided b y  Statc Government . . . . . . . . .  

___ 

I’aymenls. I 
Maintenance and Minor Improvements- 

Construction and Reconstruction 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  775.790 

I .33 1,665 

Ordinary Works 

Ordinary \\‘arks . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . ~  
Special works on bchalf of State and Commonwealth Authorities 

Acquisition of land and buildings for road widening and other road works 
... ... 
... 254,987 

Luan charges (Repayment of Principal and Payment of Sinking Fund, Intere: t ,  

Suspense Items, including purchase and operation of Department‘s Plant and Motpr 
. . . . . . . . . . . . . . . . . . . . .  ... Exchange, etc. on loans) 

Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other I’ayments . . . . . . . . . . . . . . . . . . . . . . . . . . .  ’55,303 

h i n t r y  Main t<oads 
Fund. 
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Proposed New Bridge over the Parramatta 

River at Gladesville. 

I )etailrd tlra\vings ant1 slicci licaticms I i a i ~  Iieeti lire- 
pared Iiy the 1)eliartment of .\.lain lioatls for a 3teel 
Iiritlge as illustrated. Tentlerrrs may sulimit tetitlers 
t r i  this design. or a tecitlerer niay suliiiiit his  owti design. 
antl inay ~ir(ivitlc for construictioii in either steel or coli- 
crete. ’l‘he closiiig (late for tenders is 17th ( )ctnlier. 
IC);?. ;uid after the lettin:,. ( i f  a tender 3: years is 
allwvetl fiir tlie ccinililetioii i i i  the Iiritlgc. 

? -  I he iicw Iiritlge lias Iieeii so planti~tl :L> later t o  form 
1i;irt of the 1irqioscd northern expresswiv \vhic\i will 
icstentl tri Iiryontl Hiiriisliy. ant1 will pass tlir~iugh Iiart 
of the I.aiip <‘ow Iiiver \-allev. The rep1;iceinent ( i f  the 
Fi:,. Tree Hritlgc over tlie l a i c  C‘ii\.c River Iiy a wider 

An artist‘s impression of the proposed new bridge over the Parramatta River at Gladesville. 
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Sketch elevation of the proposed bridge showing plincipal dimensions. 

apliroacli spans atid alnitiiients. the overall length of I 20 feet high water level for a width of 200 feet 
the propcisec'l liriclge is I ,001 iert 6 inches. The carriage- at the iiiiddlc'of the lnidqe. To olitain the lieiglit neces- 
ivay \vi11 I E  7 2  feet wide lietweeii kerbs, antl the foot- sary til Iirovi/le this slii{iliing clraraiicr the Iirirlgc will 
\vays each S feet ivitlc. T o  I)rovitle required clearance lie gr;itletl ilb to the centre froiii each appriiacli, the 
f l ; l -  hhilipiiig, tlie ciiitlersitlr of the briilgr will Ix at least maxiiiiuiii firliilc liciiig fi per cent. 

Further Experiments in Mistle J oe Eradication. 

In tlie March. ro53 issue of Mniil Kontls.  there were 
t lescrild soltie tests carried w t  by tlie Furestry ( 'on- 
mis\ion of New Sciutli \Vales i n  co-operaticin with the 
1)ep:irtiiietit ( I I  \lain l<o:ttls for tlie erailicatioii of mistle- 
~ [ i e  mi roadside cucalylitt1s trccs by the applicatii~n nf 
Iit)riiione slirays. 

'l'hc tests were utitlertalten on Main Ri ix l  Nu. 154 
in tlie 51rtiiicipality of I'enrith. and demonstrated the 
crmiparatively high resistance of eucalypts to thr syti- 
tlietic hornionr type chemical antl tlie effectiveness of 
spr;tyiiig as a iiicaiis of destruction of the mistletoe. 
\ \ ' i th i t i  a few weeks of the treatiiirnt being applied, 
withering of the niistlttoe was noted. Iiut i i i  no case 
\vas there evidence o f  ilaiiiagr to the trees. 1 1 1  this 
series ( i f  tests z j ~  trees were treatctl. 

A niethotl of ccintrol Iiy injection ( i f  2 ,  4-11 sotliuin 
sa1t.s iiitii the h t t  or lmle of infested trccs was later 
reported Iiy the T)ivisicin of f'lant Industry of the 
Couiicil of Scientific a i i t l  I~idustrial Research Organiza- 
tion. Some details wei-e obtained in 1<l,j3, arid with 
a view to testing tlie ellicacy aiitl practicahility of the 
method aiitl sonic variants, a large scale practical cslicri- 
iiient \vas undertaken, as a joint priiject. by the IXvi -  
sion o f  \\'ood Technology of the Fwestry C'iiiiiiiiission 
of New South \Vales. and tlie Departnietit of Main 
Roads. The work mas carried out oi i  a r+iiiilr length 
of tlie New I<iiglat1tl Highway (State Iiigliway SI'. 9 )  
I)etweeii Bendemeer and Uralla. some r .ooo trees 
infrstetl with mistletoe Iwing treated. 

Tt \vas ho )ed that by the injection niethotl slow 
iiiovtiiient of tlic chemical would take place within the 
tree.;. which ,vould lead tu  thc tlcatli of  tlie a.dhering 
mistletrie ov . a period of from twelve to eighteen 
nioiitlis. The hject uf the cxperitiieiit was to  tleteriiiine 
whetlier tlie I i ijecticm method \voultl give a sullicietitly 
high degree (If control :IS to warrant its bring recoiii- 
nieiitlcrl for Ih-acticA olieratioti.;. 

Five tliffe ent iiicthotl~ r r f  itijectioii were tested. 
aiitl for comp t risori. sonic of thy trees were trcatetl by 
sprxying:. 7'he cliwiiical Ireparations used comprised 
pastes cotitainitig I .  4-1 ). aii amine solution. antl a sliray 
cciiicentrate diluted with water. 

No tlcfinite conclusions were reached, but the resolts 
confirmed ea 4 ier iiitlicatioiis that control can lie exer- 
ciscd with Iioriiiotie spraying. Kesults to (late have 
not. however, I ~ e n  uiiiforiiily good. I 

of -1. +I) sodium salt. whether used as a spray or by 
injection. to i ccintrol niistletoe infestatioii has been 
ihtained to \&ant further iiivestigatiiin. Tt is coli- 
sideretl that t h i s  could. inore appropriately take the 
form of rese rch at this stage rather than t'ie field 

( T'ulilislictl with the concurrence of the F'orestry 
C'oniiiiission < k N e w  South l\'alcs.) 

testing. 
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New Union Bridge Betwee b Victoria ancl 
New South Wales. 

- ~~ 

Tenders Accepted by the nt of Main Roads. 
The follow-ing Tenders (exmeding X3,OOO) were accepted by the D/partment during the months of January, 

~~~~~~ 

Iiruary, and March, 1957 : 
~~~~ ~ 

~ ~~ ~ 
~ 

\l:ork or Srrvice. 1 Amount of Tender. 

Ite HiRhway No.  q--New England Highway. 
Indi. Construction of relnforcul concrete hnx colvcrts at I 

Shim of Murrnr- 

I)oughhoy Hollow Crcck. 
~r~lage of 1 3 ~ 1 k  Tar and Creosote . . .  . . .  . . .  . . .  . . . I  Bitumen Freig I t  Linrs IYy. I . t d  

I 

s .  d.  
24,056 0 o 

Hauls up lo IOO iT'Iz1es.- 
f i  10s. od. per ton with- 
in radius of 15 miles, 
thence lo td .  per ton per 
mile up to ancl includ- 
ing 100 miles. 

Huxls ovev IOO miles.- 
gd. per ton per mile. 
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Tenders Accepted I n  J Co~zncils. 
The folloHiiip T r n d r r s  (rxrerding f3,000) were arrrpted I I ~  the rr-prctivr Ctiuiiril~ diiriiig tlir I n o n i l l s  111 

Janriary, Felirnary and March. 1957 : 

I3lanrl S .  ... 

I<orrr S .  . .. . . .  61 
377 

C(ick1~1rn S .  .. 3.001 
(‘crt,lam~,n 5 .  . . .  l , l , j 5  

Culcairn S .  . . . 3.3 I 
Culcairn S .  . . .  3 3  I 

Grea1t.r .jf’4 

Gloucester S .  . . .  90 

Hol1)rook S .  . . . 33 I 

ICyogle s. . . .  361 

\\‘dlongong C.  

1.uckliart S .  . _ _  S i  

Manning and 3,043 

RIitclicll S ... 240 
Stroud S .  

I 

Construction nf five span timber beam bridge ovcr . . . i  
?upply and deliwry o f  ~ , > o o  CII.  yds agKregatc at, \Vestcrn H l r i r .  \lvtal CO. I’ty. 

Constrnction of overlrridgr a t  Danglemah ..  . . .  . S .  J .  I;rnst . . .  . .  . . .  . ’  
Cunstructiiin of four span I<. C. Iiridgc nvcr I<e~ l l~ank ,  Ihnil<lvr I’tp. I.t<l. . . .  . .  ~ 

Supply and delivery r r f  j .8h.j  CII. yds. of gravel . . .  ’I_. (;. Kirk , . .  . . .  . . .  
I3itiiinin<ius surfacing between o In. an t~  5 111. i rmi ,  l< . l+ . ! ’ .  I{p-Ibroducts l ~ p  i 

I Inlbroiili Shire Ikniiidar),. I-tll. 
Cunstriirtion o f  hridge over :\llcn’s Creel; -3Ianufacturc. Concrrtr Industries (.\ust). 

TT.  E. Ilibotaln ant1 Son 
hlirrni>l Creek at itlirrool. ~ 

varions locations. ~ I.td 

Creek. ~ ‘ i j  111. north of h l a t m g .  

~ 

I 

snpply and delivery nf 2 r o  precast, Iiresttrr.;sed I.td. 
concrete bridge units. 

Crcck I 1 . 1  111. north or Glnocester. 
Construction of two span I<.C. bridge nver Hainbergcrs Stanniure Cun5ti itcti<m Co.  

T%itnrninnos resurfacing between o in. and 6 in. cast of I3.H.I’. By-I’rodncts l’ty., 

I~itnniinuus surfacing 33.8 ni. to 41’73 m. . . .  ... I { . H . ~ ’ .  I%y-l+ncliicts 1’ty.i 
Holbrtink Ltd.  

1.1<1 ~ ~ ~ . .  
Construction nf five span 1t.C. bridge over Unrke’s Creek 11. n l ld lc r  ancl G,. I’tp. Ltd.’ 

at Tlic Ruck . . .  _ . ,  _ . .  . . .  . . .  . . .  
Construction of 3/30 ft. span timber bcarn I ~ r i d ~ e  w e r  1:. I V ,  hlilligan ... . . _  

Ilnnyah Creek on I.pper Myall to Krambach Road. 
Ilitumininis surfacing 8.35 m:to I j . 5 5  in. from \Vagga 

Supply and delivery of rl.gbo cu. yds o f  loam toselccted A Hunte r - lhy l  . . .  _ . ,  

Construction in reinfrircerl cnncretc nrrrtli-cast kcrli side ( k d d i n ~  Conslnictions l’ty, 

13.H.I’. l%y-l’rodiicts 
\\‘agga. Ltd 

lengths. 

lane I3laxlanil I < m d  from Anzac Avenur to  Terry’s I.tcl. 
Creek and sii l~si~liary mark, 

Conqtrriction from o.hi ni .  from blain Itoad So. 1Ci.j to  
I,:  I in. 1)etwrrn Shallow Crossing ancl I)ry Crec.k. 

Supply and dclivcrp sand and gravrl a t  \Valgptt . . .  
Supply and delivery rrf-  

~ 

40 CII .  yds. o f  1 inch aggregate ancl I 
c n  yds. o f  $ i n  aggrvgate til various stock 

pile?. 
Sliouldering an(l loaming twtween X 111. and 1 5  i n  ... I ,  (;. Jcnes . . .  . .  . . .  
Supply and delivery 1 ,420  tons ready inked  concrete‘ . . .  Dee \Yhy I<radp A l i s r v l  

Supply and delivery of 2 , q j i  tons of aggregate for Statel Hlne Metal and (;ravel Co.’ 
c<rncrctc I%!.. L t d  

Highway So. 2 and Trunk and Main I<oacls. 1 Ltd.  

Snpply. delivery, laying compaction and rolling joo tvns’ I<it(imiiiuus I’ i i \  cincnts I’ty. 
uf 1 inch biturninoils macadam and 430 tons of 8 in. 
asphaltic concrete. 

Supply and delivery 1.4xn cu. yds. of 1 in. and 1 in. I< E. J d i n e t m  . . .  _ . .  
aggrcgatc io various stockpiles. I 

I . tr l  





$4. 
State Highways. - 

\ Divisional Boundaries --- - 

Divislonal Offices 0 Area of New South Wales, 309,433 square miles. 
Length of public roads within New South Wales, 124,879 miles. 

MILEAGE OF MAIN A N D  DEVELOPMENTAL ROADS, AS AT 
30th IUNE, 1956. 

SCALE OF MILES 
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