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I A X C I I ,  19 j X  

Elimination of Hazar 
Highwav J over 

Deviatioi 
v \ \ '( ) 11;irrow rail\vay overlirid~es O I I  vcry p T aligiuiiriit. wliicli 1i;ivc lieen the scene of 111 

accidents. have been eliniinatetl frum the Great \\.esm 
Highway I J ~  the cotistructiim of a tlrviation. .+.OOC 
long tliriiugli rough santlstotie countrv Irtwern I i t  
aiitl \I~outlford on thc Klur hIo~~ntains .  In addit 
the deviation. which was olieiietl to trallic in  Dec 
Ivr< 19j7. has provided a niuch improved alignment 
graling throughout the letigth affccted. 

The excavation and drainage work was carried 
f i r  the I)el)artment of Main Koatls bv  cotitrart 
Ilric. Newliani (\J~alIerawang) Pty. 1,ttl. antl the 11; 
nictit anrl ccrtaiii other works were done 1)y the Ilep 
iiient Iiy ( l ay  labour. The contract \ v d  \vas C I  
niercetl in ( ktrilier. ii),;:, antl completetl i n  Novenl 

Design 
The work \vas tlesignrtl for a sl)eed of 40 n i . ~ i . I i .  \. 

curves of miiiimiitii radius oi 6% ft .  aiitl maxin. 
grades of S per cent. I'rirvisi~iii \vas n~atle Tor a cfi 
~ia\wiient, hittinen surfaced 11 ft. wide. with .; it. Y 
gravel shoultlrrs. 

Provision for Traffic 
:Is the new work crossed the old route o f  tlie Hi 

ivnv  at ii tinnil)er of placrs aiitl levels varied consic 
slily. it \vas tircessary to provide tenip~rrary Iiitui 
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silt-fared roads of a stantlard suficient to carry the hiavy 
and fast trafic using the Highway. The t w i  ovcr- 
Ixitlges eliniinatctl from the I I ig I~ ivay  route as a resclt 
u i  the deviatioti will be retainctl in  use to provide 
arccss for local residents to the towtishjp at J.intlen. 
Adjacent to one of the uvcrbridges. the ncw \vork neces- 
sitated a cutting 2 1  ft. deep throrigli the iormer road 
xiid i t  \vas tieccssary to prvwi(lr a temporary detour 

'l'his cutting 
has temporarily cut off one means of access to lintlen 
a l t l i o~~gh  access is still rearlily aviiilalile I,? anotliei- road. 
\Vork will shortly be con~mencetl 0 1 1  the ci~tistruction of 
a reinforced concrete lxitlge. IS  ft. Iiet\veen Iter1)s. to  
span this ciittiiig ani1 SO rcstiirc ii~rriiial acces5 to the 
village. 

Earthworks 
The work inv~rlvctl thc cxcavi~ti~r~i [ri 61.200 CLI. yds.. 

a~iliroximately 00 I)cr cent. of which was sandstone. 
The Contractor tendered 011 the liasis o f  usinc a per- 

cnssion tlrill giving 6 in. diameter holes for 5 in. tlia- 
mrtrr  cxplosivrs. together ivith ;i 3 )  cii. yd. shovel 
antl I O  ton capacity trucks f111- ~-ciiiuval of thr spoil. 
\York proceeded on this hasis from (ktolier. I(),;;. t u  
Junc, ~956, during whicb perirrrl a 8 , p u  cii. yds. were 
excavated. 

The iiew work follows closrly xl(111~ the main western 
railway line. the tlistmce Iitt\vveii the rail\vay an(l road 

f t .  in length to carry Higliivay trallic. 
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One of the two overbridges eliminated by the Linden Dcvialion. 

Linden Village 
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Looking east along the Linden Deviation. 
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Subsidiary Works 

Cliain wire ~ireitectirit~ friiciiig has Iieetr l)rovided 1111 

C I I ~ V P S  and straixhts where the {ill esccrrls 1 5  ft. i i r  

height aiil1 guitle posts have lieen I)rcivitletl as required 
at other Iiicatioiis. 

'1'0 ~ i rcvent  scoiiriiig ( i f  the talile drains :untl shoul- 
(Ius.  concrete gutters 11;ive lieen ~~ro~- i t le : l  where the 
graclcs are over 7 prr cent. ant1 the Ilituliicn surface 
Iias lieen extentled tu thr lip of the glitter. 

Cost of Work and Supervision 

I Ire c~instructioii of the tleviation. wliiclr will co.st 
a~iliri)siriiately f r~h ,ooo .  w i h  carrieil out under the 
g c ~ ~ e r a l  srilirrvision c i f  the Iklxi~tinctit's 1)ivisiiiiiaI 
lliigineer. Chats\vriorl. Rlr. H .  C. R1acre;itly. 

,. 

Svdney Harbour Bridge Account 

Receipts and payments for the period 1st July, 1957 to 31st December, 1957 
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Bulahdelah-Forster Mair I Road. Recent  reconstruction work by Stroud Shire Council, four 
miles east nf the Pacific Highway. 

Improvement 

HE iiii~iroveiiients OII  the tlirce 
cri1)ctl in this article have been (1 

0111: I,y the Cotincils concerned eitli 
o r  Iiy contract. the rkparttnent of h 
i n p  the Councils by provitlitig two- 
of road works. Prior to bitumen ?[ 

suligrade soils and investigation. sat 
of gravel deposits to determine snitah 
antl the Councils were generallv assis 
nient in the sampling and testing \VI 

BULAHDELAH-FORSTER-TUNCURRl 
WAY (MAIN ROAD No. 111) 

AIaiti Rnad No. I I I is ,;1 miles 1111 

just nurth of l~ulahtlelah on the l’ai 
passes throuqli the Shirrs of Strour 
rcjoin the I’acific Higli\v:tv near I 
aliout nine iiiiles south of Taree. 7’ 
h l d l .  Smith and li’allis Takes ( 1  

1en:tIi and gives access tn a niinilit 
and seaside tourist resorts hetweei 
Taree. notalily Forster antl Tuncurrv 
t1rl;ih ant1 the south end of i\’allis 1.a 
through hilly timbered country wit 

Works by Councils on Three 
J 

Main Roads 

Main 1io:itls des- 
#r are lieiiic carricd 
er bv day labour 
‘fait1 Roarls assist- 
thirds ( i f  the cost 
irfacitig. testing of 
iiI)ling atid trsting 
ilitv were required 
ted by the Depart- 
x k .  

I-PACIFIC HICH- 

tip and coiiniieiices 
:iik Hiehwav arid 
I and Manning to 
Kal)oiiiphat Creek 
‘he road skirts the 
w r  wrtioti of its 
:r of pnpular lake 
i Rulahtlelah and 
. Between Tlulah- 
ke, the road passes 
h patches 3f rain 

forest: it then continues parallel and close to the coast 
tci Tuncurry whence it passes tlirongh partly flat antl 
partly through hilly criuntry. Some earlier constrnction 
work on sections of the road was carried out with funds 
Iirovided for the relicf of Iiriem1)Iriyment i t i  the years 
inimediately prccctliiig \\‘orld l\’ar TI. 

Between Tuncurry and Forster. the \l’allamba River 
which is the boundary between the two Shires, is 
crossed by ferry. To eliininatc the ferry. a contract 
for the construction of a hridge has recentlv heen let 
hy the Department of llaiii Roads \rliich is supervising 
the work on helialf of thc t w o  Councils. The bridge. 
at prescnt in  the mrlv stages of construction to thv 
tenderer’s design. will I )?  2.07; ft. lorir. coiiilrisinl: I f  
Iirestressd crnicrcte s l ~ i s  of 12  it. h in. and a steel 
span of 76 ft. which will he siiitalile for cnnversion 
to an oi>ening smn for navigatinn ~iiir~iinses in the future 
i f  necessary. The carriaeeway on the hridc? will Iir 
21  ft. wide antl a focitway j ft, mirlc will he 1)nivitled. 

The lenpth of Maill liiiatl No. I I I in the Shire of 
Manning is approsimatrly 1.3 tniles. O n  this length 
the Council has alreatlv Iirovirleil ;I 1)itumen surface 
betwee11 Tulicurry and Dlack Head Road, a distance of 
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Bitumen surfacing recently completed by the Stroud Shire Council near Bulahdelah on 
the Bulahdelah-Forster Main Road. 
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miles. Iktmeen the T’acitic Highnray ant1 Bungwahl, 
a length of I .8 miles has heen Ihimen stirfaced and 
two sections totalling 5.2 miles have been witlciied and 
iniproved preparatory to I)itumen surfacing. :Zt Bung- 
wahl, Ctruticil is to unrlcrtake in  the near future the 
reconstruction antl bitumen surfacing of a length of I .L 
miles. Retwecri Hungwahl antl Tiona. a letigtli ol 3.5 
miles has also heen widened and imprnvetl hy Comcil. 
Further north i n  the town ol Forstcr. a I)itumen sur- 
faced pavement I . I  miles i n  length has Iwen provided. 

I he cost of road work recently conilrlttetl and in hand 
mi IZIain Road No. I I r in  the Shire of Strocid totals 
approximately Lh~.ooo, towards which the Department 
will grant approximately fqr,ooo. 

_. 

CESSNOCK-TORONTO (MAIN ROAD NO. 220) 

Main Road No. 220 is the direct road connection 
l)etween Cessnock antl Toronto on tlic shrrres of Iake  
Macqmrie. which is a major recreational area for the 
comm~inities of  the South Rlaitlatld Coalfieltls. I t  passes 
through the Lfunicil)alitv of (;reater Cessnock amd the 
Shire of Take Macquarie. 

;\t Mnlhring, 10.2,; miles from Cessnock. Main Road 
No. 223 is jrririetl Iry Main Road No. 19; which serves 
Kurri Kurri, \Veston. .\l,ermain antl adjacent centres 
of the Coalfdds. From Toruntn. traffic is dispersed 
to the various foreshore areas of I.alie llacquarie by 
Main Iioatls Nos. 217 and 32,; tu the north and l iv  Main 
Road No. 217  southwards to \\.;unqi \\‘angi. Katliiiiines 
and other centres ; ~ I I I I I ~  the westcrii shorrs oi the I.alie. 

:\n rarlier article iii the Septen11)er. 1 0 . j ~ .  issue of 
“Main lioatls” tle;tlt with tlic wmrk which had heen 
and was heiny carried out on hIaiii Koatl So. 120 i n  the 
Shire of Kearsley whiclr has since lren incorporated 

Heconstruction and bitumen surfacing carried out by the Manning Shire Council on the Tuncurry-Taree Main Road. 
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Heavy construction work carrlad out hy the Greater Cessnock Municipal Council at "The 
Gap" on the Cessnock-Toronto Main Road. 
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MUNICIPALITY 

Toronto 

SHIRE SCALE or MILES 

6- 

:it  :\rdlethan. \Yorks recently completctl by Councils 
on tliis road h a w  rcsultetl it1 the Ixovision of a hard 
dust-free surface lietween \Vaagga \\'agga atid Cnolamon, 
a distalice of 25 niiles. 

'Hie first section of lfaiii Riratl No. 143 to receive 
a I)itiimen surface was tlie length of 0.6 of a mile in  
the C'ity c i f  \\-ag:,oa \Z.afiga nnrtherly from Trunk Road 
No.  57 to tlie Ixnindary with the Shire of hIitchcll. 

The provision of a ~iitulllcii surface in the Shire of 
Alitclirll \vas carried out in two stages, the Iirst sectioii 
Iieiiig over 4.4 iiiiles riorthcrly from the \'\'agga \\'agg:a 

ity hountlary ant1 was cotnpleted iii  Novemlxr, I (155. 
lie second section of 0 . 2  miles to tlie northern Shire 

Imiiitlary was coiiil)letetl in  1kcelnl)cr. ~ o . j C , .  On thi?  
section consirlcraldc Iiaveiiiiiit strengthening  is re- 
quired in places prior to I>itrinien surfacing. The work 
( i n  these scctiotis was uiitlert;iIien liy the Council b y  
day lahour antl I J Y  ccintract. 

In the Shire uf Coolmiion, the Coinicil was also pro- 
ceetline with \vorli oii the section ( J f  \lain Road NI, .  240 

sillce I , ~ ~ ~ ~  colllp~etet~ at  a of f7r,,goo, of whicll ironi the village of Coolamon southerly to the conmot? 
Imuntlary with the Shire of Mitchell the Departiiicnt of Main Roads met f g 1 . m .  

tlius conlplcting the Iiitumeii siirfacing over the full 
1eiij:tIi of Main lioatl No. 220 hctween Cesstiock and 
Toronto. a distance of LJ& miles. The cost uf the work 
on these two Imgths was f 4 z . m .  nf which the lkpa r t -  
meiit of Main Roads provitletl fzS.oco. 

€cor works in the Municipality of Greater Cessnock 
and the Shire of Lake Macquarie. the Jnint Coal Board 
iiiet that portion of the cost of the works normally Imrnc 
I I V  the Council. 

WAGGA WAGGA-COOLAMON-ARDLETHAN (MAIN 
ROAD No. 240) 

Coiiiiiieiiciiig oii tlie riutskirts of the City of \Yapga 
\Vagga+ Main Road No. 240  asses through the Shires 
of ?ditchell atid Coolanloti and temiitiates at the Newell 
14ighway near Ardlethan. Throughout its length of 
5.; miles, tlie road serves a prosperms wheat. chaff and 
fat lanih producing district situated where the south- 
western slopes merge into the plains of thc Riverina. 

The country is gently undulating. rising from an 
altitude t i l  6011 feet almve sea level at \Vapga U'agga 
to 8.23 feet at Coolamon and falling again to 663 feet 

*:11998--2 

T C H E L L  

5 e CL I 0 n 5 
bitumen surfaced shown - 
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Reconstruction and bitumen surfacing carried out by the Mitchell Shire Council on tl.c 
Wagga Wagga-Coolamon Main Road. 

C'ciolaliioii anioiiiitr<l to fS4.7o.3 (City of \\-agga \\'agga iiioii- f I 1.407 I of which the I)el):irtnlent of AIain 
-fo0.3. Shirc (if  51 itchrll-f-.~.p,~3 and Shire of ('onla- lio:itls I)rtivitlrtl f23.13,;. 

Bridge ovcr the Karuah River at Karuah on 
the Future Route of the Pacific Highway J 

NI<\ \ .  Iiri(lge ha.; Iweii constructed iiy coiltract 

liaruah River at t i uua l i  (111 thr future route of the 
I'acific Flipli\vay. 

roiistructioli uf the bridge over the Karuah I<iwr 1') 
fiir the I kliartiiient o i  Rla i i i  IZiiads over the replace the ferry crossing forms part ril thr lkpart-  

metit's prograiniiie of the tlrvcl~i~iiiirnt iif this new rnutv 
of the High\vay. 

A 

A few )-ears ago, i t  \vas tlrcitletl to alter tlie route 
iif the I'xcitic I ligliwav from that passitiy tlirongii 
Stroud ;mt l  Gloricester ti) that via Kariiah, Eulahtlelah 
ui:I Naliac. The reasciti for thr chatiqc was creater 
rlircctness. ant1 hecause tlir country Iiasserl through 
Iiettcr leiit itsrlf to the provision of a high class road. 
. \ i i  additinii:ii ;i<lvanta,oe is that the lien. route will 
serve ai i  area lint served by- rail anti it will  thus lead 
t o  the greater tle\~elolmietit of  n vast area of prciductivr 
mitintry at Iirr w i l t  not wrll i)rovidrcl with tr:insport. 
1 hr tinilrrr atitl  tnurist itidustries will also I)rtieiit. l h e  _ .  

The new lridge at Karuah is 716 ft. long atitl 24 f t  
wide l l e t w m  kerbs antl has a single ftvitway 4 ft. in. 
wide o i i  the ulxtreatii sirle. The Iiriclgr consists i r l  five 
sted truss qmns nf 1 2 0  ft. cach ; i i id  iiiir c i f  6.j f t .  The 
trusses arc shnl) weltled antl tieltl Iioltetl. Iiiqh streiigtli 
steel bolts liavinx heen used it1 niakitil: field criiinrctinns 
I t  has heeti general 1,r;wtice lweviriiislv to use rivcti 
for field connectirilis. but the use of high strength Iinlts 
has come into operation overseas i i i  rccriit ycars :untl the 
Karuah Bridge is cine of the first steel truss Iiridges i n  
iiristralia on which this method has liceti used ; it grcat1.v 
facilitated the connrctioti i d  the steelwrrk. 
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New bridge over the Karuah River at Karuah 

Tlie 6 5  ft. span in the bridge has been so designed 
thal it can Ire converted to a vertical lift span should 
this heconie necessary in the future to provide for navi- 
gation of  the river. The two flanking spans on either 
sick of the shorter span have also hecti constructed so 
thai towers to carry lifting gear and counterweights for 
a lift span can IIC atldctl if ncccssary. 

All the piers of the bridge are of reinforced concrete 
on reinforced concrete cylinders taken down to rock. 
The abutments are of reinforced concrete founded 
directly on the rock. 

The bridge \vas designed by tlie Department of Main 
Roads and the construction work was divided into two 
contracts. one for the manufacture. supply and delivery 
of t’he steelwork antl the other for the construction of 
tlle piers and ahutments. the erection of the steelwork, 
the t:otistruction of the reinforced concrete deck and the 
final completion of the structure. 

The contract for stt.elwork was awarded to the 
English firm of IIorsley Bridge and Thomas Piggott 
I.td. in the sum of f71.712. The niatiufacture of the 

steelwork was carried out at the Company’s works at 
Tipton. Staffortlshire. antl the fabricated steelwork was 
shipped to l’histralia ready for assembly. The contract 
was supervised on the Department’s 1)ehalf by tlie 
engineering stall of the Agent-General for New South 
W’ales in  London. 

The contract for the erection of the steelwork and 
completion of the structure was let to Electric Power 
Transmission Ltd. for the sum of fr74.<%9. The 
approaclics at the Raymond Terrace side of the river 
were constructed l)y the Port Stephens Shire Council 
antl those on the Tea Garrlens side bv tlic Departiiient 
of Main Roads. The total cost of the hridge and 
approaches will be approximately F 3 5 G . w .  

it’ork at the site was under the imnietlinte supervision 
of the Department’s LJivisiunal Engineer at Newcastle, 
antl the bridge was officially opeiietl to traffic on the 
14th Dcccmlrcr, 1y,j7. in the presence of a large gather- 
ing. by the Commissioner for Main Roads, Mr. H. M .  
Sherrard, at the rrquest of the Couticils of the Shires of 
Port Stephens antl Stroud. 
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Svdney J J Harbour Bridge 
Opening of Circular Quay Overhead Roadway 

Changes in Traffic Pattern 
N the Sqrteiiiher< 1 9 . j ~ .  issue i d  "l la i i i  ICoatls" relrr- I eiice w:is matle t o  ; L I ~  ()rigin aiitl Ilestiiiation Sur- 

vczy carried (nit in March of that year to obtain traffic 
(lata fcir the planning of  trafic nioveiiieiits between the 
('itv a i i t l  tlic siihirhs on the northerii side of Spdiiey 
I larlioiir \vIicii the Circular Quay ( )verliead 12oadway 
olreiietl to traftic. 

The Circular Quay ()verhead lioatlivay ivliich \\as 
o l r ~ i e d  011 24th Llarch. 19;y. links liratltirltl Highway 
wit l i  hlacyiarie Street. City. and is a part ai the es1)ress- 
way system pl;iiiiietl for the Sydney Metrnpolitaii Area. 
It enal)les tralfic lietween the northern sul)tirbs and 
eastern suliurhs to 1)y-pass the city arra. I t  also 
feeils traftic froin tlie northern s u l d i s  into the eastern 
part i d  the city \rithorit passing it through tlic central 
city ;irc:~. Tlir Iocatiiiii of this road\ray and its rela- 

tion t o  the Sydney I larlroiir I{ritlpe a i l c l  the c i ty  area 
is illmtratetl in  Figtire I .  

T h e  I I a r h i r  Hritlge has. for a numlJer of years. 
Iiecn iqieratiiig at a capacity of  apprrrxiinatcly ,j.oOO 
vehicles per hour for the trafic flow in one direction in 
the iiitiriiing a i i t l  evening pe;ik periods. To iiiaititain 
masitiir~m flow atid to reduce accident hazartls, regula- 
tions wliicli proliil)it the changing of Imes mi the Iiridpc 
iii peak hours h a w  been iii  force. Ilrivers have been 
pcriiiittetl. Iio\v.cver. to  chniipe lanes at  will oii the roads 
in iiiitiiediate approach to the 1)rkIgc. 

It may lie serii from Figure I that tlic Quay ()vcr- 
liratl ICoatlway is so located that entry to it from the 
liritlge is gaiiictl from the eastern Iiridgc lanes ancl 
exit from it t o  the I>ritlge is via tlie western I)ritlpe 
lairs. I t  is clcar. thcreforc. that as regulatioiis prrrliiliit 
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lane chaiigiiig [ i n  the Iiridgc. tlrivrrs. licforc reaching 
the Iiridge apliroaches, tiiust select tlie Iridge lane \vliich 
Ic;uls tlieiu t o  their tlcstinatinn. 

The f’olice 1)eparttiient. in coiisultation with the 
I)el~artment of Main Roads and other authorities coti- 
cernetl. prepared a scheme for the control nf traffic 
in approach to the bridge and the regulations necessary 
to tmsure that the approach routes and the new facilities 
will function efficiently. Briefly. the control procedure 
consists of directing traffic to routes in approach to the 
bridge which will lead it to bridge lanes suitable 
for its destination. The regulations required are the 
lirtihihition of parking or standing in streets where the 
full carriageway width is needed to provide maximum 
street capacity; provision for one-way flow in some 
streets and unbalanced flow in others : prohihition nf 
riglit turns at some intersections where turning niove- 
tiierits would seriously reduce the capacitv of through 
traffic movements. ant1 control of right turns where 
such tnrtis are permitted. 

T i  was clear frorii an atialysis of traffic tiioveinents 
at the immediate northern approach to the hridge that 
the reculations and controls proposed on tlie northern 
side wnultl not lie fully effective \vithont altcratinii to 
the road layout at tlie britlqe aiiprciach. The 1)epart- 
metit of XCaiii Roads therefore utitlertook to carry out 
the necessary road works and a description of the work 

undertaken is given helow. The til-st itn!~rciveiiirnts 
were put into effect on 2.jth ~ ~ i v e m l i c r ,  1i1,ji. 

Tlie tratiic contlitions on tlie northern approach tlur- 
ing the a.m. peak period prior to z j th  Novenilirr. 19).j7. 
are shown i n  Figure 2 .  

It will be seen that traffic approached the bridge in 
fnur lanes in the Pacific Highway. two lanes in Alfred 
Street, and one lane froiii McDougall Street, and Ennis 
Road. Traffic in the Pacific IIighway which included 
Government buses. private h s e s  and large trucks, 
travelled over the Bridge i n  lane I (nearest tlie eastern 
kerb), To (lo this they weaved through traffic entering 
the bridge from Alfred Street and Ennis Kuad, therehv 
interrupting the flo\v of traffic from these streets. This 
traffic also merged with vehicles from the Highway at 
the start of the bridge lanes. and. as the demand it i-  
creased. congestion tended to occur at the site with a 
consequcnt decrease in the rate of traffic flow across 
the hridge, Traffic crossed the bridqe in four lanes and 
was passed through nine toll gates intn Rratlfield High- 
way. 

The i)roblem of leading the re-roiited traffic to its 
]ircqicr Iiritlge lanes was also coiiiiiinti to the prohlem 
of retlucin~ congestion at tlie start of the hritlge lanes. 
The solution arrived at is shown in Figure 3.  Tlie 
inetlian di\ider on the Pacific FTighwav was removed 
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5 )  

Fig. 3. 

for a distance of approximately 800 ft. hetween \\‘alker 
and Alfred Streets to make six lanes available for south 
Irrinntl  trallic in  the morning peak period. Between 
.\rthtir and Alfretl Streets these six lanes were retlucrtl 
to tlireP by  merging two lanes in to  one. and the three 
lanes so fornietl connect with hridge lanes numlrcrs 2 .  
,I antl 4. I n  this \yay the former crossing and weavitix 
~iiovcnients i n  I’ncific Highway were replaced I ) ?  an 
orderly nierging movement. The h s e s  and hcavy 
vchicles entering tlie Ixidge from the I’acific fIighnay 
were re-routed froni I)ridgr lane No.  I to lane No. z 
( from the east). This eliniinatrtl tlir need to h:rld 
Alfred Street trallic while the Iieavv vehicles crossed 
,\Ifred Street t o  enter tlie eastern Irritlg-c lane. The 
;ilteratiotis in I’ncific Highway iiicant that Irridye lane 
No. I wnultl liave to lie fed ciimpletely 1)y traffic from 
.\Ifred Street. X1cl)ougall Street antl I<tinis Ktratl. \\‘it11 
the former arrangrtnent ( Figurr I I ISnnis lioatl and 
Mcl)ou,oall Street traflic tilerget1 hefore entering the 
lrritlge alqiroach and then joined with the Alired Street 
trafic \vlien sciitalile gaps occurreti. This movement was 
necess:irilv a slo\v one antl if retained in the revised 
scheme could have seriorislv iiiipairctl the capacitv of 
No. T bridge lane. The  solution adopted was to close 
thr cntry from I.lnnis Road and divert traffic from that 
road to McI>oiigall Street. -1 new connection was 
then provided frcini McI)oiigaIl Street \vliich perniitted 
its traffic to merge stiiootlily and at a reasmiable speed 

with the traftic from Alfred Street. the .\lfre<l Street 
trafic having previously nierged from two lanes to one 
Iiefore leaving that street. 

In atltlition to the work oil the nortlierr~ sick two nrlcli- 
tional tnll gates niakiiig eleven in  all were iipenetl to 
southlmuntl traftic. 

Opening of the Quay ( )vcrlieatl lioatl\vay has neces- 
sitated further re-routing of traffic to eiisiire that only 
those drivers \rishinji tu use the Qua), Iioadwav will 
enter tlie bridge frum either Alfred Street or McDouCa11 
S.treet. The re-routing Iin\~ever. has not requirml : inv 
further road \Yorks at the nirrthern 1rritl:e apliroach. 

The  average peak h o w  (7.4,; a.m. tlr S.4.j ~ n 1 . 1  
volunie of traffic cn~ssiiig the Iiritlge i n  the four lanes 
itihnuntl on three Fridays prior to ?;ti1 Novrnil)er. 10.j7, 
was 5,385 vehicles. For the tlirce Fricl;iys snl)sequent 
to zjth N.?vetiiher. I 957, the :tvcrage peak hour volutiie 
was .+A+. .4s the witlths of the I>ritlge lanes are only 
IO ft. for the two kPrl)sitle 1:incs antl (1 ft. 3 in.  for 
the foor rcniaining lanes. the peak hnnr volunie !)er 
lane after z j th  Novemlrrr. 1957. was csceptionallv hiqli. 
The tn:ixiniuin flow for four lanes in one direction for 
any complete hour counted was h.ooS vc4iiclcs Ixtween 
7.4,; a m .  and S.45 a.111. o i i  29th Ntivenil)er. io.;?. The 
highest lane volume counted was lane 4 (frnni east) 
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Fia. 4. 

Fie. 5. Morning peak hour prior to 25th November, 1957. Fig. 6. Morning peak hour after 29th November, 1957. 
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Fie. 7. Evening peak hour efter 25th November, 1957. 

BRADFIELD 

To reduce interruptions to snutlibtruntl traffic flow in 
thr n:orning peak period northl)ound traffic in  Pacific 
Highway is not permitted to trlrn to the right until 
north of Rliller Street. In addition to the right l ~ a ~ i t l  
turns north oi Miller Strert this traffic has two other 
alternative means of proceetlinp east. one Iry leaving the 
Iiritlge at Idaventlcr Street antl turning Irack iuitler the 
1)ridge at the Burton Street suliway to liroughton 
Street. antl tlie second alternative l w  prnccctlitig along 
Pacific I Iiyliway. turning left at Blue Street anti then 
crossin: the HighIvay via Niller Strcct. 

111 the I m i .  peak. unbalanced flow arrangements are 
again adopted on the Harbour Bridge. there heing four 
lanes outbound from the City and tn-o lanes inbound. 
Refore the introduction of the new arrangements. traffic 
proceeding to the east antl north-east turned to the 
righ; mnstly at !\Ifred Street. i\lthough the traffic 
was tiiriietl into two lanes. there was insufficient storage 
area within the intersection to handle adeqtiately all 
vehicles which could be turned to the right in  one turn- 
ing phase.. i\s a result coiigestiori ~rcccirretl iii bridge 
lanes Nos. .3 and 4 (froin the west) and queries often 
extended for several huntlretl yard5 socith\vards 
across the bridge. 

The p.m. arrangenients adopted to overcome the 
tliffictilties descrihed above arc shown i n  Figurc 4. 
The right hand turn into Alfred Street is eliinitiatetl. 
all turning vehicles Iieitig diverted to either r\rthnr 
Strcet or II’alker Street. In Pacific Highivay the 
merginc areas of the ni~)riiiiip flow I)cconie tliverg- 
itig arcas for northl~riiinil trarlic in the evening. In this 
\\’ay large storage areas are provided for vehicles wait- 
inc to turn to the rich. ‘l’raliic which crosses the 
Iiridge in lane 4 must tiirii at :\rthiir Street. while 
trafic from Ko. 3 latir inay tiirn at that htreet or t i i a ~  
prtrceetl to \\“alker Street to niake its turn. Thew new 
arranpenients have iirrrvcd tn Ire most sticcc 
is seldom that a vehicle is conil>elletl to \va 
t’ian one phase hefore IjPing able to tiirll to the right. 

Rubber f laps  i n  A M  p o s i t i o n  s h o w n  t h u s  . = 
a 4 ,  P M  41 , I  . . .  

Fig. 8. 
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Rubber flaps in A M  position shown thus  " ' " 
IS w PM 18 ,, . . . .  

Fig. 9. 

CLARENCE S 3  , --- - - - - - 
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R u b b e r  . f l aps  in o f f - p e a k  pos i t ion  shown t h u s  . * 

Fig. 11 .  Traffic flow in off-peak periods. 

I’liotoyralilis showing tiioriiiiig and afternucin con- 
tlitirms on the tiorthern approach Iirior to  ant1 followiiip 
the 25th Novcniher ;ire illustrated in Figures 5 t o  7. 

At the tiill Iiarrier conditions existing prior to 25th 
Novelilljet-. 10.57, are shown it1 Figure X. A total of 
twelve gates were available for traftic. ant1 during peak 
Ireriritls uine were [qiciied for the tlircction of heaviest 
floiv. three Iieiiig sutlicieiit for the mitior flow. The 
liossilile capacity of a toll Kate iiimncd 11y one ctillectrir 
is (xx, vchicles per hour. \\'bile the niiic gates could 
h:iiicIle s o i ~ t l ~ l i ~ i ~ ~ ~ ~ d  flow in the inortiiny peak period. it 
was olivious that atltlitiiiiial Cates \voultl he iieetletl if 
the flow i i i i t i i  the Iiritlge \vas increased Iry the new 
:irrati,yeiiients. ,\ccwrdiugly. two atltlitional gates were 
niatle avnilalile for soutlibriuntl traftic after z j th  Novem- 
lirr. Nortlilioutirl trafic diiriiig mornino; ueak pcricitls 
W:IS a l h  to  retain threc gates I J V  ntilising two of tlie 
I I ~ V  gates lieiiig provided as a part t r f  the Quay Road- 
W:IV works. 

The tlistriliution of traffic to toll gates is not eveii 
:is there is ;I tcntleiicv for vchiclrs cnminK out nf the 
Iiritlgc lanes to continue in ;i rel;itivcly straight path 

to the toll gates. Due tlJ the present location of thy 
Imrrier iii relatinti to the Iiridge. vehicles have to move 
a considerable distance io tlie riglit to iise the western- 
must gates. The result is that the eastcrii gates tend 
to be surcharged while the ivesterii gates run freely. 

As a part of the Quay Roadway works six additional 
toll gates have heen provitletl as shown iii Figure 0. 
The layout of these ratcs is such that traffic can be led 
niore directly from bridge lanes to t i d  gates. three gates 
beinp allocaktl to each bridge l a w  I)\ .iuitalrle I;iiic 
markings. The total gate callacity ~irovitletl f i i r  each 
bridge lane is 1&0 vehicles per hour wliicli is tlir maxi- 
ilium expected rate of flow in  any lane. I t  is expected 
that this rate of flow is only likely to  be sustaitwtl in 
lanes 3 and 4 which carry almost LOO per cent. 11 
riir traffic. 

The arcinjiciiients which tiow a p ~ ~ l v  (litring nior~iiiig 
and afternoon ~ ~ e a k  periritls with the Q u a y  Roadway 
opened to traffic are shown in 1;igure rj. 

In atltlitioii to itiiprovemmt mi the northern a 1 ) i m d i  
a id  at the toll harrier5 thc layout of the intersectioii 
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GROSVENOR ST R u b b e r  f l a p s  in PM pos i t i on  shcwn t h u s  

Fig. 12. Traffic flow in eveninn peak hour. 

of the Bradfield Highway with City streets is also I,eing 
altered. the new layout bcing sliuwn i n  Figures I O .  I I 
alltl 1 2 .  

'l'he intersectim~ of the Quay Roadway with Rritlgc 
ant1 Macquarie Streets has been designed I)y the Sydney 
City Council. 

'The volunie u t  traffic tiow crossin:. the Sytlncy Har- 
11011r Hridge averayrs over ho.om \~ehicles I)er tlav Ivith 

peak days ;qq)r~wchitlji 80.000 vehicles. The Quay 
Overhead l i o ~ l w a y  is the t i n t  of  the works iic&d 
to divert part of this t rdhc froni thc city. The extent 
to  wliich thc new roadway has reduced conzestion in 
city streets has not as yet l)een aiialyscrl. I t  is expected 
however. that its f u l l  value \vi11 not he realised until 
thc Eastrrn Expressway is I)uilt as an estciision of the 
Quay Roatl\vay. 
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New bridse over Prospect Creek at Lansdowne on the Hume Highway. Old Lansdowne 
Bridxc in background. 

Three New Main Road Bridges 

Bridge over Prospect Creek at Lansdowne on the Hume 
Highway 

Bridge over Glennies Creek at Camberwell on the New 
England Highway 

I higtic(1 a ~ i t l  conitructctl Iiy tlic 1kli;irtnicnl tri 1l:iiii  
I<ii:iils, the nc\v l)ri(lge owr  (;lriinics Crwk is z;(i ft. 
Iotiy i i i i d  LS it. wick lictwcw krrlis. It is ;I three sp:iii 
coiiiiiiitiiiis girder reiniorcetl concrrtc’ structure. the 
centre span Iieiiiy 00 f t .  long ; i i i ( I  t l it .  eiitl slims each j i  
f t .  liiiig. T h e  sliaiis ;ire anioiipt the lrriigrst hitlierto 
liitilt Iiv tlie I)eliartnieiit. l’iew a i d  ;J)utiiieiits are oi 
reiiiiorced concrcte. tlie aliutment atid tirst Iiier at the 
Singlctiin end I)eing founded rlirectlv 011 rock ;ind the 
other pier and abutment Iieiiiji siipportetl 011 reinforced 
concrete cylinders taken tlomti to rock. 

The construction of the liridge atid approaches. which 
will cost approximately f 1rn.000. was carried out iititler 
the ceneral supervisirrn of the Ikpartiiient’s Divisiotial 
Enriiiccr. Sewcastle. Mr. R.  I. nutler. ;It the rrqtiest 
of the I’atrick Plaitis Shirr Council. the liritlpe was 
meiietl officiallv to trafic o i i  the 11th I)eceliilier. iij;:, 
l i v  the Commissioner for 1Zaiti Rnatlh. l I r .  H .  l r .  
Sherrard. 

The 11ew Iiritler reillaces a titnlier truss strticturr 
opetictl to traflic 6.3 years ag(i. 

Bridge over Wollombi Brook at Payne’r Crossing on the 
Wollombi-Singleton Road 



New and old bridges over Glennies Creek on the  New Ensland Highway. 

Its rlccli is of laniinatetl timber constructiiin, that is it 
cmsists of planlis 1111 ctlge as  coniliared with rountl 
xirt1er.s antl tratisverse tlecl; lila~lks i i iun t l  in tlie ordin- 
a r y  timl)er liridcc. This type of construction will give 
a iiiiiiitiiiiiii of olistruction to the flow nf water when 
the In-itlge is sul)tnergetl in times of  I i i ~ l l  flonrl. The 
piers c i f  the Iiritlge are of concrete supported cm rein- 
forceil concrete piles. ancl tliP upstream edges of the 
~iii:rs have 1)et.n sloped so as to aid i n  passing floating 
tiinlier over the Iiritlge in tiines of hiqh floot l .  .Anotlier 
special feature of the bridge is that i t  has I ~ e a  SO 

tlesig~ietl that the deck can lie raised readily i f  n e w -  
sarv should the I d  of the river rise OII account cli 
the accumulation of sand and other iiiaterial. as has 
ccctirrrtl lower tlo\\nstreaiii. 

_. I hc iicw hritlge is zoo it. l w g  m t l  comprises srveil 
spatis. five I ie in~ 30 ft. I(ing antl  twn ft. long. It 
replaces a structure tlestrovetl Iiy fliiiitls. Thc cnnstruc- 
tion cif the I IP \Y Iiritlg~ \\.as carried i i u t  nnder coiltract 
by the Greater Ccisnirc-li llunicilial C'riuncil. The 
total cost of the Iiritlge and alqirod1t.s ;ippriixilliated 
f3,j,ooo tovvartls which thc Del)ai-tiiirnt oi I lain lioatls 
provided ahout fz0.000. 

The new l)ridge w:is opcnetl ciliiciallv tu traftic on the 
2Ist Septenil)er. I [j,ji, 1)s the C'oiiiiiiissioiirr fur lIaiti 
Roads. Mr. I I .  I f .  Sherrard. at the request of the 
Greater C'csini ick Miiiiicip:il Cwiicil at a ~ e r c ~ t i i r ~ t i ~  prc- 
sided over l is  ~\ltlrrman A. Slack. 111 coii juiiction with 
the function. a picnic sports iiiertiiiy was arranyerl I I Y  
the Broke .Agricultiir:il l iurca~t ani1 tlie Il'olliiiiilii 
Parents and Citizens' c\si~iciatioii. 

Low-level bridse over Wollombi Brook at Peyne's Crossing on the Wollombi-Singleton 
Road. 
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Street Traffic Control Signals 

( 1 1 )  l’riii(-iplc.r O p r o t i o i ~ s  

controller is as follo\vs :- 
The  Insic q )c ra t i i i~  Cuiiction o f  it  veliicle-actuated 

( I :I In the aliseiice of actuatinti. the green aspect 
remaiiis in  favour of the trafiic phase mi \vhich 
the hst actuation occurretl. 

( 2 )  Transfer of the grew aspect f r 1 ~ 1 1  any traliic 
phase tliir.; not occ~ir until the expiry o f  a 
safe nii~iiniuiii green pericid. 

( , 3 )  Transfer of the green aspect froni m y  traflic 
movement takrs place only after a proper 
aiiilwr clcarance period. atit1 when necessary 
ai1 atlditional “All-I<etl” ~reriotl. 

* l‘liis article is i~iililislieil It? courtesy o f  t h i s  C~)minisrioncr 
01iii i i<ms n p r w w l  arc tlioir o f  the for Motor Tra i i spxt .  

aothor. 
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(4) Detector actuation by trafic on tlie phase 
having the green asliect. causes the retention 
of that aspect on that phase for the appro- 
priate vehicle extension period from the time 
of actuatioii. subject to tlie possilk expira- 
tion of the tiiaxiiriuni green period. 

( 5 )  Tktector actuation by traffic on a m  phase 
having tlie retl (STOP) aspect, cstalilishes 
a tleniantl which causes the transfer of thc 
green aspect to that phase or those phases 
on the occurrencc of the first traffic gap on 
the phase having the green aspect. This 
transfer takes place only after expirv of the 
minimuni green period. and. i n  the event of 
no traffic gap, ulioii expiry of the maxin~um 
green period. 
\l’hen a dematitl has heen registered on a 
phase having the retl aspect. successive detec- 
tor actuation (spaced less than one vehicle 
extension period ) on the green phase does 
not retain the green aspect for longer than the 
tnaximum green period. 

(7 )  The timing of the iiiaxiiiiiiiii green period 
cotiirneiices when the first demand is regis- 
tered on a tratfic phase not having the green 
aspect . 

( S  j Detector actuation by trafiic approaching an 
aniher aspect establishes a demand. 

(0’) When a “Masiniuni change” occurs on a 
phase. a detnantl for the return of the 
aspect to that phasc is autoinaticallv reg 
\vithottt actuation with the controller. 

( I O )  ;\n arterial irevertive) feature is 1)rovitled. 
which. when used. ivill iiiaintain a demand 
automatically and return the grerti :ispect to 
any trallic phase or phases desired. This 
feature is introrlucctl in accordance with the 
fuiictiritral requireinetits herein. 

( h )  T/IC Timers. 
Before an analysis is given of the veliiclr-actuated 

operation and the methods by which the various func- 
tions outlined above are attained. attention must he 
directed to the timing systetn adopted. 

I‘his is fundaniental and is perhaps the only method 
hy wliicli the many itunctions may be so h i p l y  attained. 

‘The basic circuit is shown in Figure 3 in  which 
Y.IL.4. is a variahle resistance. Q...\. a condenser, F.A. 
n gas discharge diode antl T..4. a relay. 

[n this arrangement a direct current voltage is con- 
nected to the points markctl positive antl negative. 
After an interval. which is depentlet1t I I ~ I I I I  the value 
of resistance Y.K.A.. the condenser will charge to tlie 
al)plied potential. The rate of charge is inversely pro- 
portional to the resistance and may he expressed in tile 
ioriii- 

____ __ ~ ~~ __ _ _ _ ~  
\\/liere I? = voltage acrcjss the condenser ter- 

minal at t sec~~;it ls  after. 
potential I <  is al)plied. 

I <  = Applied 11.C.. Imtential. 
t = Time iti seconds after voltage is 

a p p l i d  
I< = Kesistalice Y.f{,:\, in ohnis. 
c; ~ apacitance ()..I. in farads. 
e : Exponeiitial function. 

’rhe gas tlischarge diode F .A.  has the property of 
conrlurting Iiractirally no current until the voltage 
across its anodcs reaches a poiiit at which the gas 
ionizes. Upon ionization the diode crrntlucts currcnt 
and operates relay TJ\. ‘Thr irmiziiig value of the 
cliotle is placed at 63.2 pcr cent. of  tlie alq~lictl wrltage 

P poSlr’vr 

0 N E G A T I V E  

h 9 .  3 

E, Other circuit parameter constants are selected so 
as to  simplify the calculatioii of the required value of 
Y.1t.A. to give any liarticular interval between zero 
charge arid ionization voltage, i.e., every 200,000 ohms 
variation of resistatice Y.1I.A. represents a variation of 
I second. 

I t  will therefore lie apparent that the variable resist- 
ance Y.R.A. cvnstitutes a simple time vnrving switch. 
Figure 4 shows the relationship lietween voltage E. 
appearing at condenser terminals Ec and I ~ m e  t sec. 
for various value of Y.K..-\. 

r .. 

The siniplcst type of control is a unit ivhkh controls 
~ w o  phases of traHic as at a right angle intersection. 
Two l~asic timing circuits are used together to give 
the time period control functions. 
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RCSISTANCE Y R h  @ 600,000 OHM5 @ 2.000,OOO OHMS 

@ I,LOD,000 OnMS @ 4,000,000 OnMS 

. .  I lie geiicral co t i i~~~ i~ icn t s  of the coiitrullrr are illus- 
trated in Figure j whicli is the line tliagraiii of its con-  
~Icillents. 

Vir 1iiterv:d Tinier controls the p e r i d s  defined here- 
untler as Initial Interval. \yeliiclc lilterval aiid Ambcr 
Interval. 

( I ) Initial Tntcr\d is a pretleter~iiitietl iiirerval ( i f  
the greeii aspect \+-hich enaliles stationary 
\~ehirles to get into nll)tiun at the Strip Tine 
a i d  to accelerate to tioriiial slieetl. 

( 2 )  \'chicle Tntcr\.al iiiimc~liatrly succeeds the 
initial interval at i t l  is the estentla1)le green 
:ispert pri-i~id as tlefiiietl ill the trperatioiial 
fuiictirrns. It is tleiipiietl to provitle a time 
estrnsioti c i f  the green aspert to permit a 
v~~liiclc to travel iroiii thc rlctectrrr to the 
centre of  the intersection. 

The Iriitial Inter\:al plus oiic l'eliiclc ln- 
terval is the niinimum green period. 

( 3 )  The Aiiilier Interval is the clearance intcrval 
and lias Ijeeii st;iiitIardisetl at :i seconds in this 
State. 

I he  hlasiinuin Tinier controls tlie mnuimum pcriotl 
for wliich a continuous stream of trafic m a ~  hold the 
green aspect lirfore surrciitlcriiig it to  \vaitiiig cross 
tratfic. 

I he presence oi \:eliicle.; is recorded in the controller 
Iiy the olxration of tlie 1)liase road relays fi)Ilo\viiig the 
actuatioii of the apl)ropriate phase tletectors. The 
operatitin t i f  a partic-ulnr road relav \vi11 either- 

( I j 12ecortl a tleiiiaiitl for its green aspect and 
introdrice the iii;~siiiiiiiii  timer on the pliase 
liaving the prcen aspect. or 

r .  

I .  
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( 2 )  retain its green aspect for a vehicle interval, 
suhject to the expiry of the niaxinium green 
lierio(i. 

1 he signal lanips are controlled l iv  a calusliaft 
sequence snitch. 

The time liinit for each interval is pretleterniined in 
seconds and a typical setting for a two-phase non- 
density control is as follows :- 

_. 

A B 
Pltasc. Phase. Kcrriav1:s. 

sec .]  Coritrolletl 1)y Initial Interval . . 6 sec. 
I'ehicle Interval . . 6 sec. 6 sec. 
.IinIwr Interval . . sec. 3 sec. J Interval timer 

hlaxinium Interval JO sec. 25 sec. ControIIctI h y  
Maximum timer 

Assuming il phasc has just received the green aspect 
:mtl there are nu  tleinands for B Iihasc. the initial in- 
trrval will time. atid provide a period for stationary 
vt:hicles to get into mution. On its expiry the vehicle 
interval will he introtluced. 

The interval timer is inciperable due to no dcinands 
Iwiiig recirtled on I3 phase. However. the condenser 
Q.A. is alloived to charge and IJC discharged Iiy the 

actuation of the I-\ phase drtector which ensures that 
,\ phase green aspect will IJe retained for at least a 
vehicle interval after each .A phase actuation. This is 
an esmitial protection ;ib ;I R Idrase rlcmaiid is likely 
to occnr at any time. 

Chi tlie actuation oi the li phase detectors. the B 
road relay cotiiplctes the circtiits lor the ititerval tinier 
which inimetliately starts srarchi i i~ for the first gap 
i n  traftic c i f  ;I vehicle interval duration and introduces 
the inaximuiii tiiiier to ;\ phase which. in the event of 
no gap in  A Iihase traffic. will eventually cause the 
siirrentler d the green aspert to U phase. 

Figure h shows the operatioii in  graphical form of the 
Interval and Masiinuiii l'iiiiers i l l  relation to traffic 
demands. 

On the expiry of tlie maximum green period for A 
phase a demand is automatically registered f n r  -4 phase, 
as a continuous stream has heen interruptcd. The 
amber aspect is tlislhyrd ~ ( I I -  3 seconds to clear the 
intersection oi ~1 ~ h w  traffic for the passagc of R 
phase traffic. On  the expiry of .\ phase aml)er period 
the green aspect is rcccivcd 1iy 13 phasc atid red is shnwn 
011 A phase. The initial interval for B phase mill allow 

"A' PHhX '8" PHIISE 'W wrist 
CUTENDED VfIlILLE INTCIYLL 

DIODE TNIsING-T 
INTLRVAU BETWEEN V 0 LT A 0 E 

OLTECTOR ACTUATIONS 

-Olo= l O T 6 l N i  
- - - - - - A - - -  ---- 

VOLTAGE 
DEMRND 

RCGISTERf 0 OEMllNO RCGISTEREO 
FOR 1" PIIMf . 
MhXlMUlll TlMf 
INTRODUCID 

n u ~ o r n n n c n w  
FOR 'a" PHASE 
MRXIMUM TIMCR 

DEMAND REblSTCRtD 

MIYlMUM TlMLR 
fori *s- PHASE - 

p- TlMC 1 1 1  SCCONDL --C MAXIMUM TIMER 

'h" PHASE 

8" PHASE 

S I G N A L  ASPECTS 
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INlTlRL 
INTERVAL 

OlOOf. t O N l S I N G ~ L T h G ~  

T INTLRVALS I E T W C C N  DLTLLTOR RCTUIITIONI 
w T R L N < I L R A t B  TO D C M J I T I  b M W I M U M  TIMERS 

I . “ T C * I , . I  I M l T l A L  1 E X T E N O E O  VEHICLE INTERVAL 

S I G N A L  ASPECTS (ONE PHASE ONLY) T I M E  

Fi?. I 

I< phase tratlic to start : m I  xcrelcrate folloived by the 
extcntlal)le vrhicle interval, 

As a tlcinaiid has heen registered for .A phase the 
vrhirlc intcm~nl timer will inimctliatt.ly start to search 
i~rr a “(;ap” i n  I3 pliasr tralltir. On the first pap or 
tlie expiry of tlie iiiasimum interval the p e n  aspect 
wil l  Ire tr:insferred to .\ phase. 

It is readily serti tliat the cycle lengths v a r y  sntiie- 
ivlixt cmirsely in prolxirtitiii t i r  the traHic tlmv. This 
ai-rangeinelit is liiionw as mln-tlcnsity control. Develop- 
ing from iioii-(leiisity cotitrol is density cotitrul which 
1i:w iiiitial. vehicle ;inti aiiilrer iiitcrvals as aliove ; Iimv- 
cver. tlw iiiaximutii iiiterval is varied in  accordance 
with the density of vehicles appearing in the traffic 
streams. 

This feature i s  attained I)y the introtluctioii of 
aiitrtlier Ijasic timer, Itiiown as the ilensity timer, \vhicli 
varies the rate of charge ttr thc tnaximuni timer coli- 
tleiisrr. This condenser is cliargetl I)v nile of two 
different Iiretleteriiiinetl resistors- -ow :I fast charge 
for low density and the otlirr a low charge for high 
traftic density. I;.ach resistor is srlcctetl autoinatically 
in accortlaiire with the operation o f  tlic ~ ) l ~ n s e  vehicle 
detector atid the tlensitv tinier. I’igurr 7 illustr;ctes 
the operation of tlie tlirw liasic timers irrr utle phase 
in tleteriiiininp one I>llase I w i o t l  for a roiitinuous flow 
of traltic whicli varies i n  cknsity. assutilillg a tletliand 
is recnrtletl for the opprlsing phase. 
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FA!. Sa.  T~_pica.I 3 Phase M o v e m e n t s  

Interval settings are as lollows :- 
Initial Interval . .  . . 6 seconds 
Vehicle Interval . .  . . h seconds 
Anilicr Tnterval . .  . . 3 seconds 
High Rlaxiniuni . .  . . io  seconds 
T,ow Maxim utii . .  . . 20 seconds 
Delisit) . .  . .  . . 13 seconds 

.\fter each actuatii 111 i jf  the phase detectors the in- 
term1 tinier will he reset to zero. l'he iiiaxiiiitnii tinier 
will I)r cl!:irgcd for a period at the high marimtnii rate 
tlrpetiding on the succesiivc detector actitatiyg:. Should 
the ~icriutl lieti\-ern acttiation exceed I 3 sccunda the 
low niaxiiiinni rate \vi11 he ititrotlucerl for a period 
which is the difference I)et\veen the tlensitv Iicriotl and 
the period bct\vcen actuations. If the period I)etween 
actuations is less than 1 $ seconds the iiiasimum tinier 
will be charged at the Ingh maximum rate. Chi each 
actuation the density tinier is resrt to zero. 

The lower the density setting. the more closely the 
maximum timer will vary w t h  the traffic flow, and the 
greater the range may be betwccn tiiaxiniutn settings. 
( )f .:onrse there are practical limits of density setting 

ivhicti will ensiirc iiiaxitiiiini phase periods consistent 
with the volume antl density of the traffic flow. This is 
governed hy tlic headway times of the vehicles and the 
number of lanes of trafic under cotitrol. The lower the 
headway times and the greater the nuiiil)er of traffic 
lanes. generally. the I O U  er the density setting.. 

By careful selection of thc timer settings it is readily 
seen that the green aspect periotls antl thercforc the 
cycle times lol lc l \ \  closrlp thr prevailing f l o \ ~ s  of traffic.. 

Multiphase Control. 

The application of Yehiclr actuatirm to multiphase 
control schemes involves consideral~ly nmrc ciimplesity 
than is associated with two-phase control. I t  must IIC 
calmble of varying thc (luration of  the green aspect 
period to suit trattic, omitting un\vantecl cyclc IJarts i n  
the :hsciicc of traffic. and at the same time maintaining 
the standard siynal se~peiicc when translrrring the 
grec:i aspect from one phase to any other. 

However, with complexity of control comes flexi- 
bility which allows infiltration of movements, antl a 
numl)er of tlilt'erent comliinatinns of movement. For 
rsainple. a standard 3-phase controller fitted with 

M O V f M C N T  3 

-- F i g .  8 b Ta-pical 4 Phase M o v e m e n t s  



pIi:iscs i t  is only necessary to add tletectiiig groups ant1 
auxiliary phase rrlay groups. 

i h i  the actuatioii of a detector tletiiantling a g~-erti 
aspect tlie tiiiie 1)eriorl of the p h a x  having the green 
aspect \\-ill he ill  acrrrrtlancr with trnftic requirelncnts 
0 1 1  that pliase as previously tlescrilrrtl. Thr road relay 
recording thr tlrmaiitl transfers it into the :ippropriatt: 
Aiisiliary ( ;rouii at the wiir time carisiiig the timing 
circuits to operate through thr scqiiciice groulr tu force 
thc cliange at the a1)prcq)riate pcri(1c1. 
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Fi?. 9 L i n e  Diagram O f  3 Phase Density Controller 
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:spiry of tlie 41iiber Interval 011 the phase 
eeii aspect. the seqiietice rainshaft. tlirougli 
.iisfer connections. starts searching for the 

tlemand. antl once found the auxiliary 
.iipts the bearch antl transfers the tinicrs 
e. togetlier with the green aspect tlirougli 
ntrol circuits, and. if appropriate. (lensity 
ugh tlir niaxitiium control group. This 
any multipliase controller take.; less than 
to completc. 

is a demand on each phase the phase 
II he A.U.C. 111 tlie a lmnrc  of a demand 
pliase that pliase will lie oinitted from the 

Sion it can bc statrcl, that  whilst in this 
ticular form of vehicle-actuated system has 
ed, the fundamental requirements are the 
I1 systems, although the rcsults may be 
different ways. 

The t~Kl.do~)lll?llt of the apl~licatir~n of street trafic 
signals to tlic more coml~les intersection will lead tn 
niorc ell.icient ancl safer n i o ~ e t ~ ~ e n t s  of trafic generally. 
Tliere are few intercccti(~i~s to nhich trafic sig~ials call- 
not  Ix a1iI)lied satisfactorily. Ititersrctiotis \vhicli,  a iew 
years ago. \\-ere thuuglit t l l  l w  I~cyrintl the capacity of 
signals have Iwen c~ititrolletl. I’or instance. i n  Sytl~iey. 
the intersections of I’arramatta I{(ratl a t i t 1  Norton Street. 
antl I’rince‘s I-ligllway antl Canal I<oatl arc both COII- 

trollrtl Iy s i g a l s  I~andlitig over p.coo vehicles through 
tlie jutiction in a ten-lir~ur period under three-ldiase 
control. 
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.\.M.I.C.I~:.. . \ .M 1.lrun.E. Traffic Sianal 

Sgstcms Journal of tlie Itistitiition o f  Municipal Etigi- 
iicers. l’eh., 1054. 

Sti-cet ‘1-r:lffic Signals with 
particular rcfercnce to Vdiicle Actriatiiin. Tlic In- 
htitiitioii of Electric:il Eiigitiecrs. 19.77. 

1‘. r. T ’ K I V S T  I.;lectriraI (~.ontrd t > f  Ro:id Traftic I,? 
\'chicle ?,ctuatioii. Thr Ii~htitutio~l ( i f  Electrical liiigi- 
neers, 1934 

1:. (;, ’ I ’ Y A C  I \ .  ~ 1 , ~ I . l .  u f  I<,E 

RECEIPTS AND PAYMENTS-MAIN ROADS FUNDS 
For the period from 1st July, 1957, to 31st December, 1957 

Heading 
County of Cumberlani 

Main Roads I;untl 

L 
. Taxation (State Government) . . . . . . . . . . . . . . . . . .  
nn paid to the State by the Commonwealth Govcrnmcnt . . . . . .  
by Councils . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Nan Moneys (State Government) . . . . . . . . . . . . . . . . . .  
nmonwealth Authorities for Special U’orks . . . . . . . . .  . . . I  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,~ ~~~ ~ ~ 

Total Receipts.. . . . . . . . . . . . . . . . . . . . . . . . . .  

md Minor lmpriwenxnls- 
Works 5 1 6 . r ~  
and Reconstruction- 
Works . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... I,I33..378 

iorks carried out on helialf 01 State and Commonwealth Autlioritics ... 9,333 
(Repayment of I’nncipal and PayIiicnt of Sinking Fond, I’apment of 

Ikchange, Managenlent and Flotation lixpensrs) . . . . . . . . .  
issets. other than I’lant antl Motor Vehicles . . . . . . . . . . . .  1 ,251  
e Expenses .. .  ‘)4.0(’ I 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  36,239 

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

. . . . . . . . . . . . . . . . . . . . . . . .  
is, including purchase and operation of Department’s Plant and Motor 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~ 

Total Paymenls . . . . . . . . . . . . . . . . . .  . . .  . . . I  ,r 1 ,s l o . ~ o 6  

’ounti y Main Roads 
I nnd 
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Highway U Engineering and Traffic Engineering 
Prograinme of Courses for 1958 at the University of 

Technology 
,. I lie I )c~i:trtiiieiit oi 1I:iiii 12o;ttls has received advice 

froiii the rcsprctivc. I'rofessors ( i f  Highway I<ngitiecring 
m t l  Tratiic Iltigiticeriiig that the following arranget~ients 
will  aplily to the coiirses for these sulijects tliiriiig rap. 
1 1 1  c:icIi ciisc. the course \vi11 cuiiiiiieiice \vitIi the iqien- 
iiig O I I  the ~ 0 t h  1Ixy. I ~ ~ ; X .  of the secoiitl tcrm (if  this 
ye:tr's sessi(iii at the New South \Vales Liiiversity of 
1 ecliii 1i1( ig v . , .  

HIGHWAY ENGINEERING 
'l'he courses to Irr c(iti~luctc~l arc :- 

( ( I  ) ;I fu l l - the licbst-gradtiate c o ~ ~ r s c  of one vear's 
duration leading tu :I blaster of Tecliiiology 
degree : 

1 h )  ;ti1 cvrning course i i f  t\vo \.ears' tlurati~iti leatl- 
iiig to a 1l:tster ui l'ecliti~il~rgy tlegrce. 

a l h o  t tr  I-iiii a i1  undergr;itluate 
ciiiirscb ( i f  jiist over loo Iimrs '  tluratioii which will 
talie the form of otie of five ~ipti~i11aI sulijects in  tlie fnurth 
year c'ivil Ihginrc*ring Ikg r rc  Course. It is also 
h(qirtl at a later (late atid as tlie nectl arises t ~ i  add post- 
gr;itlu;itc I)ililoina co(irsex [ii siiuilsr tluraticin to those 
i l l  ( i i  ) :im1 ( 1 ) )  aliove ant1 sli~rrter co~irses OII sliecialisetl 
:isliccts of I Iiglinxy I<iigiiieri-i11x, 

General Scope of Course for Master of Technology Degree 

.\ new tleparture will Iic mitle i n  the courses in that 
it \vi11 IN, ~ i~iss i l i lc~ i i i  ~(iiirseh ( ( 1 )  ant1 ( / I  ) tn ~ilitain a 
1l;ister's tlegree ior formal c(iiirsc wirk together \vith 
it prcijrct. \\'hilst it is prciliosetl to eniphasize .\iistralia~i 
ciiiitlitions. the course wi l l  tlral inxillly \\.it11 the fu~ida- 
iiirtit:il principles or I 1igIiw:tv Iliigiiieeriiig antl thus 
tlic stii(lcnt's studies \vi11 tit I i ini  t{i carry out highnay 
\\.(irk i i i  ;my part c i f  the \ v d d ,  The  results o f  the 
latest research in the Cnitetl States of  .\tiierica a i d  tlir 
Lnitctl Kiiigtl~im \vi11 Iir incorliiir:ited anti due eiiilihasis 
\vi11 l i c  xiveil t o  the latest science of  Tratlic Iliigineeriiig 
i n  wliicli lectures \vi11 Iw given liy the iie\vly createtl 
Scliocil of TratIic I<iigi~irwii~g ;it the Uiiiversity cif 

' l ' ~ I 1 1 1 ~ i l ~ i g y .  Tlie aii~)Iic:itiii~i oi scientific ~irincililes ((1 

riixl ciinstr~ictiiin ha> Iiceii tlrveliqrctl ~ w l y  cmi11):ir;i- 
tivcly receiitly antl t l i i i .  no tloiil)t. is due tci the large 
ii1iiiilicr of diverse ai id  stitiie\vhat ititr:~~~tilrle lir(il~le111s 
:tssiiciatctl with it. l ioncl  m:itcri;ils ;ire of a lietero- 
~ c ~ i c r ~ i i ~ s  iiaturr atit1 the\.  vary itiiineiisc4y ill their pr[i- 
1ic'rtit.s li t i t .  i l l  respect oi this. rrcc'nt advances in  soils 
tecliiiology atid r ~ i t l  ~iaveiricnt ilrsigii have gotie a c-o11- 

sitlernlilr \v:ty to\vartls atlvancino. the tlrsigti c i i  r(ia(l 
iiaveiiieiits Iicsotitl a inatter for tlie ciigineer's jritlyiient. 

It \vi11 Iic the a i ~ n  of these courses to eiiiphasise the 
ccirntitir :~~r~ i r~~ : i c I i  to ro:i(l design a ~ i d  tlic soil nirch:u~ics 
:tslicct o f  roatl eiigiiieeri~i~ ati(l the location. cli~iosint. 
:it it1 testing [ I T  mat1 iiiaterials ivi l l  be cowrecl t h o r o ~ ~ ~ l i l v .  

It is hiqietl in 

' \ i i  iiiiportaiit sectioii oi the course will be tlevoted to 
Iiritlgc tlcsipi iii rciiifnrcc(1 ciiiicrete. I)re-streswcl cow 
crete antl steel. 

I n  atltlitioii to the forinal course wi rk ,  the stutlent 
will be srt :i pruject for whish lie \vi11 lir prtivitletl with 
tii~)~igrapIiical plans of iiii area of cmiitrysitle. inclutl- 
itig some esisting r{iatls :iiid the constructicm of new 
r[ia(ls, The  length of rtr:itl itiviilvetl will traverse 
crlieii coiuitry. tliicli Ii~isli ciiuntry. a ~nouiitaiii range and 
will  liiik two large to\vtis ;rnd several villages. All 
the various aspects O i  highway tlesipii. iticlutling Iiritlge 
tlcsigii. the design of grade separatioii crirssings. riiuntl- 
aliouts. antl minor road .junctioiis. tlrsiyti of tlrxinage 
facilities. the elinice (if rcrutc having regard to gcoinietric 
factiirs. soil cotitlitions. antl availnl,ility nf inaterials will 
lie iiicorii~iratetl. Finally. tlir stutlcnt wil l  lie rrqiiirerl 
to write a rep(irt ( i f  a type siniilar to that which would 
he sul)inittetl I iy  n C~iiisiiltiii~ Ilnpincw to :I I J l i l i l i C  
authurity. 

Composition of Courses 

The I)roatl coiiipnsitiiiti oi the coiirscs for the Raster 
of l'echnol~igy 1)egree will c(iver six niain sihjects. 
\-iz.. Road Loc;ition ant1 I>rsipn. I":i\~~iiicnt Desipi a i d  
Soils :\nalysis. R o d  C'onstructiiin. Ijritlge 1)esigii. 
1 raftic I<i~ginerritip ati<l Miscelkiiietriis hlattrrs. siich 

:is I<riatl ?vIai~iten:t~ice. tlifiliway I.aw. Slircitic:itioiis, 
etc. 

_ .  

~. 1 lie lectures will 1)e givcw Iiy the [Jtiiversity staff 
;iiitl liy \vell-linn\v~r cslierts iii their rcilicctivr Iieltls. 

Qualifications for Admission and Fees 

I he iiiitiiiiium rrqiiir~mcirt frit. ;i~liiiissirin to thc 
courses leading to :t Plaster o f  Technology tlegrer 
will lie :I til-st (legrev (niirnially in  C ' i v i l  ICngitieering) 
Oi any rcctigiiihcrl university. In  escelitimal circiiiii- 
stances. stiitlc.nts iiot p~issessing tlie requisite first tlegrec 
inay Iir admittrrl ii they ( x i  ~iro~lucc cvi<lence that thry 
have rertclietl a suflicient staiitlartl to Iienetit froin t h t ,  
cnurse and with tlie approval of tlir I~acultv of I < i i +  
cering. \\'lien at :i later tl;i(e i t  is ~ i o ~ x i l i l e  to I i i ~ I d  

cotirses leatlitig to a IXphiiiia ii i  I 1 igliuxy I<ngiiieering:. 
entry to the coiirscs will lie granted to th~ise ~i~issrssint: 
:t reciigiiisetl t l i p l i i m a  or other suital)le qualitication. 

T o  eiialile stutlrnts to c;irry out rtwarcli wcirk for 
:I higher degree. iii atltlitiiiti tii the iiiiriii:iI coiirse wrorli. 
i t  is ~ ~ r n p > s e d  to estal,lish a rcsc;rrcli o r ~ ~ i ~ i s a t i ~ i i i  \vitliiii 
the School of I liphway I<iit$ieeriiig, The Ial im~t~irv 
facilitirs of the Schiol of Civil I~ir~ii irrri i ig a i d  othrr 
scliriuls ( i f  the uiiiversity will be availalrlr to students ai111 
it is also priipirsetl to create nr\v I:tli~~rati)ries ilir tlir 
Sclinnl d Hi~li\v:iy Eirgiiicrriny. 

~. 
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I he fees for the courses leading tu a h s t e r  of Tecli- 
t;iilogy degree will ctrnsist ul a registration fee of f z ,  a 
course fee of f g o  and an examination fee of L j .  

.\lq~Iic:itioiis frir eiirolnient in  any of tlie conrses 
siioukl Iw atltlressetl to tlie Registrar of tlic New South 
\\.ales Uniwrsity at Kensington. 

TRAFFIC ENGINEERING 
Tlie frillowing full-time courses will Irc conducted :- 

( a )  ;\ coiirse 011 Traflic plat in in^ and Cuiitrol-~tie 
tertii's duration. 

( ! i )  A cuiirse leading to tlie degree of Master of Tech- 
nology in  Trafic ~ngiiieering-tlirre term's tlura- 
tinn. 

Traffic Planning and Control 
This course is tlesigiietl ~~rincipally for pei-so~~s al- 

ready coiiccriietl with trafic problems. e.g.. engineers 
i n  highway departments antl in city and municipal com- 
cils ; oHicers of transport agencies antl 1)lannin~ antl en- 
lorcenient authorities. transport ant1 supply ofticers oi 
tkt* armed services. 

It is limited t i ,  three months' duration with tlie special 
drject of facilitating tlie sponsorsliip of students by 
their employers. That it is a full-time rather than an 
cquivalent part-time course is due to the fact that its 
:.eograpliical coverage is on an Anstralia-wide basis. 

The course contains a lecture progranime whicll 
c m w s  the liasic tlicorv of trafic Iiehaviour : tlie applica- 
t i c w  a t id  practice of traKic engineering. inclurlinq tl!c 
~)l:intiiiig antl design of cxperiments to collect and test 
traltic data : lectures on tlie op~rational analysis ol 
highway and other traffic . tenis. with a view to 1iro- 
virling R quantitative approach to prol)lems of traffic 
winiation. eci~iioniic analysih a ~ ~ t l  oljtininm etiiployinent 
of various transport systems. 

In adtlitirrn to these particular trafiic engineering 
as1)ects. short courses of lectures i n  the finitlamentals 
cif highway design and in city antl regional planning 
arc: inclutletl. To ensure a thorough understantling of 
the hasic cliaracteristics of traffic pro1,lems. an intro- 
ductory cnurbe is givcn in  statistics. 

In addition to lectures antl tutorial work, a consicler- 
al)lc niniiIJcr of traflic studies in the metro~iolitan area 
will be included. For rsample, in the inangural conrse, 
students carried out a i i i a j i r  "beiore-aiitl-after" study of 
the effect of the cliangrtwcr irotri trams to Imscs on the 
1r;iffic tlow iti I'itt Street. Sytlney. 

Master of Technology in Traffic Engineering 
Studies for this degree follow the saiiic yeiicral ],at- 

tern as outliiied ~ I J ~ w  for the short course, but permit 
ci~nsit1eral)ly more emphasis tu  he placed I )11 the theweti- 
cal aspccts aiitl ;I great deal inore time to lie devoted 
to tutorial and design prol,lems. I n  addition. tlie last 
term of the coiirsc will Ije given over to a iiiajiir tratiic 
investigation. 

The  first term will be conitiion with tlie TraKic I'laii- 

theoretical asl)ects. tutorial exercises antl design proll- 
lenis will lie nndertaken ; the third tcrni will lie taken 
at the hcginning of the tr~s(~ acatleiiiic year and will be 
tlevoted to the nii i jor investigation. 

Qualifications for Admission and Fees 

liilig alld ('IJIltrOl C O U T .  i i i  the second term, atlvancetl 

( 0 )  The i'oiirsc iri Tni f ic  r'loir~ii~~q  id C'orrtrol. 
A degree iir erliiivalriit qualiticatioii in engineer- 

ing science. town planiiing or other ;ippropriate 
discipline ; consideration \ \ i l l  alsn Ire givcn to 
people without formal qualification hut who possess 
graduate standing antl have had eqrcrience in trans- 
port and traffic planning atid ccnitrol. 

( b )  Muster of Trchrtolo,ijg I )rqr i ,c  Curtrsc 
A first degree of high standing in rngiiieerinfi- or 

science : crrnsidcration will also I J ~  given in sliecial 
cases to graduates iii other disciplines. 

Tlie fee for the coiirse in  Tt-afh- I'lanning and C i n -  
troi is f30.  For the blaster of Technolofi-y 1)egree. the 
fees will he registration f i .  conrse L y  ( n r  three 11ay- 
nients uf f p  per term) antl gratluaticrn L.3. :\pplica- 
tions for enrolment in either of the conrses slionld be 
adtlressetl tu the Registrar o f  the New Sriuth \\:ales 
University of Technology at Kensiiigton. Sydney. 

Tenders Accepted bv J Councils 
The following tenders (exceeding €3,000) were accepted by tlie respective Councils during the months of 

October, November and December, 1957 :- 
~ ~ ~~ ~~ ~~~~~~ ~ ~ ~~ ~~~~~~ - ~ ~ ~~ 

I .%muunt Same 1, f  .Accepted 
'Tenderer I!'< ,rk 

I 

Ashford s. ... I 

Rarraha S .  ... 
llibbenluke S .  . . .  

I?o::an S. ... 

nopan S .  ... 
~~~~~~ 

1 
37 13itumen surfacing t:rtuwrn 17.4 m. and 1 1 . 0  m .  n o r t h  Enidcum Australia Ltd .  . . _ '  

6 3  

19 Pavement construction between Dnmbala and Simmita- 1 lume I<ciad Ciinstn. a n d  

8 , Pavement reconstruction and construction of pipe Furney and Johnston , . . I  
8 Supply, dclivery and spreading of yravcl, loarrr and G. Gillham . . .  _ .  . 

I 

I of ln\-erell. 

I Z  rrr. 1 , 7 2 5  ft. soutli uf P a r r a l a .  

bel. Earth Mriving Co. 

culverts approx. 31 m. west of Nyngan. 

' sand west of Syngan.  

- . .  ' . . I  r ' awmrnt  recon.;tniction between I O  m. 4,000 ft. and Jackson Ilros. 

" ' I  
~ ~~ ~~ ~~ ~~ ~ 



96 Vol. XXIII, No. 3 
~ 

Tenders Accepted by Councils--con/inued 

I.td. jj 
Slirllliarboiir RI . . . .  X H  Ccmicnt stabilising between 1.70 m. and ''4 in. and Stabilisers Ltd.  ... ... 

Iietween 3'35 111. and 3.70 ni .  from State Highway 
So .  r at hlacqiiarir Kivulet. 

Qui r intli . 

Siipply and delivery of 6x3 cu. yds. of #-in.. 915 CLI.  yds. Construction Services 14y' 

Tamarang S .  . .  j~ Reconstruction bctwccn 6.7 ni. and 16.g 111. north 111 Gwydir Gravels . . .  ... 

'fcnterlielil S .  . . .  

Snowy N v v r  5 . .  . ~ i X G  I3itonien surfacing _ .  . .. . . . .  ... . . _  . . .  Allen Bros. I'tv. Ltd.  ... 

oi 4-in., and 1,455 T U  yds. of :-in. agp?gat r .  I.td 

'fentrrliel(l S .  ... 
liitunirn snriacmg and  restirlacing . , ,  . . ,  . .  Cnnstrnction Services I'ty. 

L td .  ~ r i o  J 
\\'averley 31. . . .  ~ . q j  Supply and delivery r i l  up Lo 1.500 Loris of roatly niixrd Ready hIixed Concrete , 
\'allanri 5 .  . . . I  03 I3itiimen surfacing irom 4'2.177 to 6.0 m .  ancl (>.q ni. Emolerim ,\ostralia Ltd. ~ 

! 

cmcrr te .  (N .S .W. )  1Yy. Ltd.  

trr 7.4 i n .  north of n'arialda. - ~~~ ~~ ~~ ~ - . . ~  ~ . ~ ~ ~ . ~~~ ~~~ ~ ~~~ 

Tenders Accepted by the Department of Main Roads 
The following tenders (in excess of €3,000) were accepted by the Department of Main Roads during the 

~iionths of Oetolwr, Niivrmber, and Driwnher, 1957:- 
- ~ ~- - ~ ~ _ _ ~ ~  ~ _ _ _ _ ~  - 

I 
\York  or Svrvice 1 Sainc 0 1  .&cccpted Tenderer 

I 
~ ~ ~ ~~ ~.~ .. ~~ ~~~ ~ . .. -. ~ ~ ~~~~~ - -~ 

State 1 ligliway S o .  rj  sew England Highway. Shire uf Cockburn. Humes Ltd.  . . . . . . . . . 

. . . . . . . . . 
~ 

Manolecture. supply. delivrry and stacking g r f  cnncrete Iirirlgc 
units for Iiridge ovcr Sandy Creek I I 111. north uf .l'am\vorth. 

hlanufacttlrc. supply. dvlivery and stacking o f  concrzte tridge 
nnits for bridjies over Sarrabeen I,agoon. 

I:erry Service. 

Shirr 111 \\'arringalr. >lam I<md Sm 164. I'itt\vater Road., Humes Ltd. 

City 0 1  Sewcastle. Akin Road So.  108. Newcastle-Stockton A .  13, Hough Ply. Ltd .  . . .  . . .  
Supply ui u p  t r r  f,,500 tuns ui coal. 

. . .  IIaiilage c r f  h l k  tar  and crewote for I C ] ~  7-58 . . .  . . .! I3itomen I'reiglit Lines I'ty. Ltd 



MAIN ROADS STANDARD SPECIFICATIONS, 
DRAWINGS AND INSTRUCTIONS. 

NOTE: Drawings are prefixed by letter 66A", instructions are so described; all other items are 
specifications or forms. Year of revision, if within last 10 years, is shown in brackets. 

Form So. 
ROAD SURVEY AND DESIGN. 

k '$~A}Spe,cimeii drawings, country road design. 
A 478c Specimen drawing, flat country road design. 
A 4788 Specimen drawings, urban road design. 
A 1645 Stadia reduction diagram. 

3 j j Design of two-lane rural highways. (Instruction.) 
369 Design of urban roads. (Instruction.) 
288 Design of intersections. (Instruction.1 (1952.) 
402 Design of acceleration and deceleration lanes. (Instruction.) 
499 Design of kerb-lines and splays at corners. (Instruction.) (1952.) 

A 1614 
A 83 Earthwork quantity diagram. 
A 1640 

Widening at points of "A" sight distance. 

Mould for perwanent mark black. 
Manual No. 2-Survey ana design for main road works* 
Policy for geometric design of rural roads-State Road Authorities*. 

STREET DRAINAGE. 
243 Integral concrete kerb and gutter and vehicle and dish crossing, 

and drawing. (A IS~A.) 
245 Gully pit and drawings: with grating (A 1042) ; kerb inlet only 

(A 1043) ; with grating and extended kerb inlet (A 1352) extended 
kerb inlet (A 1353). (1956). 

4 190 Gully grating. 
A 1418 Concrete converter. 
A 3491 Perambulator ramp. 
A 3536 Monntable type kerb with reflectors. 

CULVERTS. 
138 Pre-cast concrete box culvert (1957) and drawing: 12 in., 18 in., 24 

206 Reinforced concrete culvert (1948) and instruction sheets. (A 304, 
in., and 30 in. high (A 3847). 

A 305 A 306 A 359.) 
A 1012--20 Single cell reinforced concrete box culvert : 6 in. to I ft. 3 in. 

(A 1012) ; I ft. 4 in. to 3 ft. (A 1013) ; 4ft. (A 1014) ; 5 ft. 
(A 1015) ; 6 ft. (A 1016) ; 7 ft. (A 1017) ; 8 ft. (A 1018) ; 9 ft. 
(A 1019) ' IO ft. (A 1020); Iift. (.4 ~ozoa); Izft. (A IOZOB). 

A 1021-29 T w o  cell ;einforced concrete box culvert : 6 in. to I ft. 3 in. ( A  1021) ; 
I ft. 4 ;U. to 3 ft. (A 1022) ; 4 ft. (A 1023) ; 5 ft. (A 1024) ; 6ft. 
(A 1025) ; 7 ft. (A 1026) ; 8 ft. (A 1027) ; g ft. ( A  1028) ; IO ft. 

A 1031- 
A 1038 
A I040 

25 

4 1  
A I42 

I39 

A 1223 
A 3472 

303 

18 
371 
300 

A 3693 
164 

326 
350 
495 

314 Regulations for running of ferries. (1955.) 
(Gstruction.) 

A 4 Standard bridge loading. (Instruction.) (1957.) 
A 26 Waterway diagram. (1943.) 
A 1886 Arrangement of bolting planks. (1948.) 
A 45 Timber bridge, standard details. (1949.) 
A 1791 Timber beam skew bridge details. (1949.) 

bridge, for 12 ft. and 20 ft. between kerb. (Instruc- 

A 1207 Reinforced concrete pile--25 tons. (1945.) 
A 1208 Reinforced concrete pile-35 tons. (1957.) 
A 1621 Reflector strip for bridges. 

Highway Bridge Design Specification of State Road Authorities.; 

FORMATION. 
70 
513 

A 1532 
A 4618 

h 4620 
4 4621 

A 4619 

Formation. (1955.) 
The design of sub-soil and sub-grade drain 
Standard typical cross-section. 
Flat country cross-section, Type A. 1955. 
Flat country cross-section, Type B. 1955. 
Flat country Lross-section, Type C. 1955. 
Flat country cross-section, Type D. 1955. 

age. (1957.) 

1A 1029) ; 
-36 Three cell, reinforced concrete box culvert : 6 in. to I ft .3 in. (A- 

1031) ; I ft. 4 in. to 3 ft. (A 1032) ; 4 ft, (A 1033) ; 5 ft. [A 1034) ; 
6 ft. 1A 1075) : 7 ft. (A 1076) : 8 ft. (A 10x8) : o (t. (A xuaol. ~ ~. ~ 

Pipe culvert;&d headwalls,"and drawings : &&rows of pipds : 15. 
in. to 21 in. dia. (A 143) ; 2 ft. to 3 ft. dia. (A 139) ; 3 ft. 6 in. dia. 
(A 172) ; 4 ft. dia. (A 173) ; 4 ft. 6 in. dia. (A 174) ; 5ft. dia. (A- 
175) . 6 ft. dia. (A 177) ' Double rows of pipes :15 in. to 21 in. 
dia. ('A 211) ; 2 ft. to 3'ft. dia. (A 203) ; 3 ft. 6 in. dia. (A 215) ; 
4 ft. dia. (A 208) ; 4 ft. 6 in. dia. (A 207) : 5 ft. dia. (A 206) ; 6 
ft. dia. (A 213). Treble rows of pipes : ~j in. to 21 in. dia. (A- 
210) ; 2 ft. to j ft. dia. (A 216). Straight beadwalls for pipe cul- 
verts: 15 in. to 24 in. dia. (A 1153) (19.57). 

Joint for concrete pipes. 
Inlet sump for pipe culvert 3 ft. dia. or less. 
Timber culvert (1950) and drawings, I ft. 6 in. high (A 427) ; 2 ft. 
(A 428) ; 3 ft. (A 429) ; 4 ft. (A 430) ; 5 ft. to 8 ft. high (A 431). 

Timber culvert 20 ft. roadway. (1949.) 
'Timber culvert zz ft. roadway. (1949.) 
Supply and delivery of pre-cast reinforced concrete pipes. 

(1947). 

BRIDGES AND FERRIES. 
Data for bridge design. (1948.) 
Waterway calculations. (Instruction.! 
Pile driving frame specification for 25 ft. and drawings for 50 ft. 

Pontoon and pile driving equipment. 
Timber beam bridge (1947) and instruction sheets, 12 ft. (A 3469) ; 
Extermination of termiies in timber bridges. 
Reinforced concrete bridge. (1949.) 
Desien of forms and falsework for concrete bridge construction. 

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

20 ft. (A 70) (1949) ' and 22 ft. (A 1761) (1949). 
(Instruction.) 

Form No. 
A 1101 
A 1102 
A 114 Rubble retaining wall. 

Cross-section one-way feeder road. 
Cross-section two-way feeder road. 

PAVEMENTS. 
71 Gravel pavement. (1949.) 

72 Broken stone base course. (1956.) 

68 

zn8 
2 5 4 ~  Supply and delivery of gravel. 

216 Telford base course. 

1:econstrnction with gravel of existing pavement. 

Reconstruction with broken stone of existing pavement to form a 
base course. 

257 Haulage of materials. 
65 Waterbound macadam surface course. 
230 Tar or bitumen penetration macadam surface course, 2 In. thick. 
66 Tar or bitumen penetration macadam surface course, 3 in. thick. 

125 Cement concrete pavement, and plan and cross-section. (A 1147.) 
A 380 Galvanised iron strip for deformed joint. 
A 381 Bitnminous filler strip for transverse expansion joint. 

Supply of ready mixed concrete. 493 
266 Asphaltic concrete pavement. 

SURFACE TREATMENT. 
93 Surfacing and rcsurfacing with bitumen, tar-bitumen mixture, or tar. 

(1957.) 
466 Fluxing of binders for bituminous flush seals and reseals. 

351 

354 Road-mix resealing. (1949.) 
397 Fluxing for tar road-mix reseal. (Instruction arid chart.) 

167 Resheeting with plant-mixed bituminous macadam by drag 

(Instruction.) 
Supply and delivery-of cover aggregate for bituminous surfacing work 

('957.) 

A 1635 Fluxing chart for bitumen road-mix reseal. 

spreader. (1951.) 

FENCING AND GRIDS. 

I43 
I44 
246 

Post and wire fencing (1947) and drawings: plain (-i 494) ; rabbit- 
Ordnance fencing and drawing. 
Chain wire protection fencing and drawing. 
Location of protection fencing. (Instruction.) 
Removal and re-erection of fencing. 
Plain wire fence for use in cattle country. 
Wire cable guard fence. 

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

(A 149.) 

2;4 
A 1705 
A 3598 

ROADSIDE. 
A 1337 
A 1338 
A 1366 
A 1367 
A 1368 
A 3497 
A 2815 
A 1420 2 $:::}Tree guards, Types A, B, C, D, E, F. and G. 

Concrete mile post, Type A. 
Concrete mile post, Type D. 
Standard lettering for mile posts. 
Timber mile post, Type BI. 
Timber mile post, Type Bz. 
Timber mile post, Type B3. 
Concrete kerb mile block. 
Steel mould for concrete mile posts. 

Manual No. +-Preservation of roadside trees. 

MATERIALS. 
296 Tar. (1949.) 
337 
305 Bitumen emulsion. (1953.) 
349 Light and medium oils for fluxing bitumen. (1948.) 

A 27 Slump cone for concrete. 
A 178 Mould for concrete test cylinder. 

Residual bitumen and fluxed native asphalt. 

76 Design of non-rigid pavement-. (Instruction.) 
Manual No. 3-Materials. 

TRAFFIC PROVISION AND PROTECTION. 
121 ,Provision for traffic (1954) with general arrangement (A 1323). and 

details (A 1325) of temporary signs. 
252 
253 Erection of guide posts. (Instruction.) 

A 1342 
A 1346 
A I341 

A 1414 Gate attachment for lorries with fantail spreader. 
A 1450 Half-ton roller with pneumatic tyres for transport. 
A 2814 Two-berth pneumatic tyred caravan. 
A 2828 Multi-wheeled pneumatic tyred roller. 
A 2976 Fantail aggregate spreader. 
A 3530 Benders for steel reinforcement. 
A 3547 Steel bar cutter. 

(1947.; 
Supply and delivery of guide posts. 

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

PLANT. 

CONTRACTS. 
2 4 ~  General conditions of contract, Council contract. (1956.) 

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

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

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

All Standards may be purchased from the Head Office of the Department of Main Roads, 309 Castlereagh Street, Sydney. Single copies are free to Councils 
except those marked *. 

... ~ 

Sydney: A. H. Pettifer. Government Printer-1958. 



State Highway System 

State of New South Wales 
of the 

30th JUNE, 1957. 
State Highways ......................................................... 6,526 
Trunk Roads ............................................................ 4,191 
Main Roads .............................................................. 11,778 
Secondary Roads (County of Cumberland only) 
Developmental Roads ............................................... 2,640 

............... 77 

252 I2 

2,292 

TOTAL ................... 7,504 

UNCLASSIFIED ROADS, in Western part of State, coming 
within the provisions of the Main Roads Act ............ 
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