
News of the Month. 
Metropolitan Division 

Warringah Shirc Council lias recently completctl 
tlic work of tar-surfacing a further half mile of Pitt- 
water-road (No. 162) from St. Ives Showground i t )  
i n  easterly direction. 

Nepean Shirc Council has recently completed a fur- 
ther length of tar-surfacing on the Narellan-Luddeti- 
ham road (No. 154), antl, additionally, the blinding 
with gravel of rough macadam sections as far north 
as  Bringelly. 

Alexantlria antl Redfern Councils have recently coni- 
pleted a penetration macadam pavement in \l’yntlham- 
street and Gibhotis-strcet (Secondary lioad No. 201 I ) ,  
between \\‘ells-street antl I lentlersoii-road (Main Roa;l 

Baulkham Hills Shire Council has completed the 
tar-surfacing of Sliowgrountl-roatl (No.  I 57) from 
tloc Baulkham Hills-Dural road (No. 160) to the length 
of the former road already tar-surfaced in the vicinity 
of Baulkham Hills Showground. In tlie same shire 
the Great North secondary road (No. 2015) between 
Glenorie and Maroota is at present heing improved I)?- 
grader work. 

The  Board lias now acqiiiretl tlie wliolc of the land 
needed for the constructiim of the proposed new 100- 
feet wide road from tlie end of the northern approach 
of the Harbour bridge at Junctioii-street to the existitic 
highway at North Sydney Post CMice. Most of the 
area lias been cleared of buildings and improve- 
ments, and regrading antl tlrainagc works have becn 
put in hand at the two ends to afford access to new 
buildings which have been constructed to take tlie 
place of others about to be deinolishcd. 

No. 193). 

‘67928 

The Board is at present engaged i n  making ‘the stir- 
vey and taking the borings for the new bridge whic!i 
is to be built across tlie Parramatta River I,ctwecn 

tcr,iIni. plant ; s t  W O B L  o n  thP  s i r e ,  of I I ~ P  1 , h r . s  I’uint~Rycle 
tiridre. 

Church-street. Rytle. atid Chr‘s T’oint, Ciincord, under 
the Parramatta River (l2ytle tt) C‘oncord) Bridge Act, 
‘931. 

Outer Metropolitan Division. 
Extensivc repairs are being effected by Contractor 

T. S. Rrown to \\‘ashpool bridge over the Karuah 
River, on the Dungog-Stroud road ( N o  295), i n  t!ie 
Shire of Stroud. The bridge consists of a go-feet 
tirnbcr trnss span antl three tiniher beam approach 
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spans. Approximately seventeen new piles, ten new 
girders in the approach spans, twelve new stringers ir. 
the truss span, and 1,300 lineal feet of declring, to- 
gether with a proportion of the walings atid kerbing, 
are  being renewed. Although the bridge is forty years 
old, no new timher is rcquircd in the trusses. The re- 
pairs are  aimed at extending the life of tlie bridge 2 
further ten years and will he carried out without clo+ 
iiig tlie bridge to traffic. 

At Omega, on the Prince's Highway, where the 
pavement is occasionally submerged by high floods, ill-- 
tlicator posts are being erected to dcfinc the edges o l  
thc roadway at times when it is suibmerged by flooll 
waters. 

- ."- 
- _  

txr.-vatlng f o r  conrrrte pavrmrnt. GIehe-road. Adamstown. 

( ;ood progrcss I$ hcing made in  tlic recoustruction in 
cement concrete of Glebe-road. Adam-town (Main 
Road No. 188). under contract with Mesrrs. Koa4 
Constructors Ltd The excavation is practically con-  
plcte and the paving is proceeding. 

Upper Northern Division. 
Contractors Bugden antl Rugden have built two 

single 30-feet span timber beam bridges over Black's 
C.anip Crceli, on the Santlilnnds-Botialbo develop- 
mental road (No. ~ o j o )  in the Shire of Kyogle. 

In the Shire of l e r m i a .  on thc Cawotigla-Kunghur 
developmental road (No. r a y s ) .  a grant of f 4 , m  for  
tlic relief of uiiemploynicnt has heen expended on 
clearing. forming and the coiistriicti~ti nf I mile 3,729 
fret of waterbound macadam Imrement. together witli 
tlic necessary pipe culrerts. 

Contractors O'Connor antl Mcl)oii:lltl have com- 
1)letetl 3,400 fect of watrrhound macatlain pavement 
(:TI the Nimbiii-Kyogle road [No .  141 1 in tlic Shirc o f  
'I'e r:n i a. 

The State hlonier Pipe and Reinforcecl Concrete 
ll'orl<s has cninpletetl z miles 2.05 I .; fcvt of cenietit 
concrete pavement on tlic Pacific Highway hetwecn 
Swan Creek ant1 Ulmarra. in the Municipality o f  
Ulmarra. 

The rcconstructinn in  bituminous penetration niac- 
adam of a length of z milei 3.240 fect on the Pacific 
;Tigh\ray bctweeii Maclean and Harwood ferry. in 
the Shire of Harwood. has 1)een coniplctcd by  Con- 
tractor O'MLleara. 

Lower Northern Division. 
Consitlcrable improvement has recently been made 

tc.1 the (ireat Northern Highway a t  Cropper's Hill, 
iiortli of \Vallabadah, in tlie Shire of Tamarang. Pre- 
viously tlie surface \vas high-crowned. narrow ant1 
*.vithout super-elevation. These defects have becn cor- 
rected and now tlie short length of steep grade may he 
iicgotiatetl safely in top gear. This work is part of a 
series of sucli improvcnients which have heeti carried 
out in this shire in tlie past two years. 

Economical maintenance of earth and gravelled SCC- 
tions of the Great Northern Highway north nf Armi- 
dale, in the Shire of Dumaresq, is being effected by 
means of a California type plancr drag. This tool 
has two adjustahle blades and was made in Armidale 
at a cost of f z 5 .  \\'hen being transported, the drag 
runs on its own wheels, which are on movablc axles. 
The cutting edges are niatlc from the steel rims of old 
solid ruhher tyres. The rubber is chipped and burnt 
off, then the rims arc straightened out and cut into 
lciigths. The  drag is tractor-drawn and is vcry effe:- 
tive in removing corrugations. 

In  the Shire of Bellingen. on the Bellingen-Dorrigo 
road (No. I 19) a worn-out single-span timber bridge 
7% miles from Bellingen. is being replaced by a nelr 
structure. The alipiment is being considerably im-- 
proved by erecting thc ncw Ixidge further up stream. 
and widening and regrading the approach curve;. 
Three other hridges on the same road between Bellii-i- 
Sen and Thora have also becn rcpaircd or renewell 
(:tiring tlie past year ; one, ai1 old single-span timber 
Iiridge. 2 niilcs frnm Rellingen. having been replaced 
by a new structure. antl two over B o g p  Creek havi:ig 
been rctlccked ant1 strrngthenetl. respectively. 

As a result of heavy rains at thc end o f  May antl in 
tlic first week of June. tlie surfaces of inany of the 
roads paved with tlic softer gravels and shales h a w  
been considerably cut about or punched into holes 
I J ~  traffic. particularly in the Tamworth district. wherc 
shales have been largely uscd. Thcsc materials dry out 
w r y  qiiiclily. and unless tlie rutted surfaces are gradrtl 
at the right time. liartl ritlfcs remain. By means of an 
P-feet grader drawn Iieliintl :I motor lorrr at G 01.p 1 1 . ~  
the Cockliurn Shirc Council, in four days. brought the 
r 7  miles of the Tanl\\.ortli-n~anilla trunk road (No. 63.) 
within its I)ountlary, \\.hicl1 1i;itl Ijem rcducctl by ram 
alid trafiic to a most iuisatisfactory state. into splen- 
did order. 

Central Western Division. 
Contractor F'uclicridge has completed antl opencd 

to traffic tlic wholc of his cnntract for the construc- 
tion of 3 miles r.270 fect of gravel pavement, with 
culverts. on the I ' d  Tlill-Iluhho trunk ro:d ( No. 56)  
i:i the M'unicipali(y of Peak Hill. This work. which 
esteiitls through the greater part o f  the main street 
:md tcriiiitiates at thc northern municip:tl 1)oiiiidary. 
rcpreacnts a sulwtantial improvemcnt upon prcviom 
conditions. 

A further length of 334 miles of tleconiposetl granitc 
pitvenient has Ixcn constrtictetl by Contractors Grif- 
fiths Bros. throuph Iilacli soil country bctwccti T O  ami 
T3x miles on the Eugowra-Grenfell tlerclopmentai 
road (No. T I O ~ )  in Jemalong Shire. The  entire lengili 
of the road from Eugowra to 13%( iiiilrs is now cithcr 
formed o r  gravelled. 
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Southern Division. 
Three miles of the Burbong-Queanbeyan trunk road 

(No. 51) have been reconstructed in gravel. The work 
was financed hy tlic Unemployment Relief Council and 
csccuted under the direct control of the Board. 

The reconstruction in gravel of a section of the 
liedera1 IIighway bctweal Yarra and Collector, whicli 
is being eliected by the Mulwaree Shirc Council, h;ls 
been delayed by lieavy rains. As the road traverscs 
l m ,  flats, it is impracticable to provitlc sidc-track;, 
aud traftic lias heeii diverted temporarily tlirougli 
I~readalbanc. 

Riverina Division. 
Several concrete culverts. with gravelled approache.. 

are being built at the worst of the water crossings 01.1 

a recently formed length of the \\'agga-Lockhat t 
trunk road (No. 59) hetwccn Bullcnbung Plain aid  
Ifickliart, in the Shire of Lockhart. 

l'lic Koartl's plant has recently completed the re- 
conditioning of a section of thc Monaro Highway be- 
tween 21 miles and 24% miles in Kyeamba Shire. 
iUtliough very lieavy rainfalls werc expcrienced dur- 
ing the progress of the work. a good running surface 
lias resulted. 

An extensive maintenance programme has resulted 
in notable improveiiicnt tu the Miilwala-Tocumu.al- 
r)eniliquin road (No.  212)  and tlie Jerilderie-Tocum- 
\\-a1 road (No. 2'9) i n  the Shire of Berrigan. The 
cnrth formations. notwithstanding tlie exceptionally 
n e t  season have, for  thc most part. presented a very 
good running surface. 

Contractor N. \\'bite has completed I mile of re- 
forming and gravelling. inclurling a causeway IOO feet 
Icng. o\;er heavy black soil near Marsden, on the Mirl- 
nestcrn Highxvay i n  the Shire of Rlatid. There is now 
a continuous Icngth of road trafticable in all weathers 
(Hoods excepted) from \\'yalong to the Rland Shire 
hounrlary at Marsrlen. 

Expenditure from 1st July, 1930, to 31st May, 1931. 

COUNTY OK CUMREKl.AN0 MAIY KOhDS FUND--- 
Construction of Roads and Bridges . . . . . . . . .  
Cost of Land Resumptions . . . . . . . . . . . . . . .  
Maintenancc of Roads and Bridges . . . . . . . . .  
Rcpaymcnt of Loans . . . . . . . . . . . . . . . . . .  
Survey, Design, Supcrvi4on and Administratinn . . . . . .  
Miscellaneous . . . . . . . . . . . . . . . . . . . . .  

T U t ; l l S  . . . . . . . . . . . .  

C.OUNTRY MAIN RO.4DS FUND-. 
Constrnction of Roads and Bridges. including Rcsunrptions 
Maintenance of Roads and Bridges . . . . . . . . .  
Repayment of Loans . . . . . . . . . . . . . . . . . .  
Survey, Des@, Supervision and Administration . . . . . .  
Misccllancous . . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . . . .  

FEDERAL AID ROADS FLINU- 
Construction of Roads and Bridges, including Resumption5 
Miscellaneous . . . . . . . . . . . . . . . . . . . . .  

'rotah . . . . . . . . . . . .  

DEVELOPMENTAL ROADS FUND- 
Construction of Roads and Bridges . . . . . . . . .  
Survey, Design, Supervision and Administration __.  .,  , 
illiscellaneons . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . . . .  

SUMMARY ALL FUNDS-- 
Construction nf Roads and Ridges, including Resumptions 
Maintenancc of Roads and Bridges . . . . . . . . .  
Repayment of Loans . . . . . . . . . . . . . . . . . .  
Survey, Des ip ,  Supervision and Administration . . . . . .  
Miscellaneoni . . . . . . . . . . . . . . . . . . . . .  

GRAND T O T A L S  . . . . . . .  

... 

... 

... 

. . .  

... 

... 

... 

... 

... 

... 

... 

. . .  

... ISj,2Y7 I 7 6.685 16 z -- 

... 1,364,950 1 1  Io rry.8h6 7 I 

... 719.184 9 1 1  48,352 3 1 0  

... 187,016 I8 8 14.4'2 I7 0 

... 141,186 15 4 12,424 9 9 

... 77.513 1.1 5 4,620 3 I O  

1,12?,647 13 9 

6 1 2 , j l j  0 I 1  
18,092 1 5  2 

640,637 16 I 

4 189,982 17 9 ______ 

2,669,528 2 S 
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Wagonga Inlet Bridge, Narocirna. 
N 20th June. 1931, the iicw steel aiitl concrete 

bridgc :ivcr \I'agonga Inlet at X\iarooiiia was 
officially opened to traffic Ily Mr. FI. 3 .  Bate, 

M.L.A., on hehalf of the Eurobotlalla Shire C:ouncil. 
I n  striking evidence of the interest wliich the event 
created, I)oth locally ant1 tlirnughoat the wholr length 
of the highway which it serves, over I.(NX) persnns 
were present. some coming froin the metropolis ancl 
others from as far south as Eden. 

0 i%risoii atid Rcarby, of ~ e ~ c a s t l c .  anit the \vliole of 
the 1-enlainder of tllr work I i y  the k t e  Monier Pipe 
and Reinforced Concrete \\iorlts. 

The  bascule span. which is of a unique type so far 
as New Soutll \\'ales is concernecl. having heeii 
adopted on account of the lesser cost as compared with 
other types. antl of the infreqnency of the opcnings 
which will need to be ni:ttlc for shipping purposes. mas 
a matter o f  special intercut. No difficu!ty was fouiitl in 

i '  
I 

Thp new Wagonga Inlet bridge shortly before the opening ceremony. The former ferry is shown on the right. Pile 
dolphins to protr.ct the centre piers from Y C S ~ C I S  uaing the opening span have yet to be constructed. 

Ai1 account of the steps taken in  comection with the 
suhslitutioci of a l>ridge for the ferry then it: nse was 
miveil in tlie Septeiiil)er. 1929). issue of Moi,: Rmrds. 
0.. Since then the. work has proceedetl without incident 
and has been coiiipleted within tlie allotted timc. .The 
rock upon which the cylintlcrs for the two main piers 
is founded was fticii it l  to be at the level ~~reviously 
xscertained by Ilorings. and shown nti  the contract 
plans, hut. on crpnsure iintler coaipressed air, \\'as 
ascertained to lie snmewhat shatterec!. necessitatiiig 
sinking the iiortliern antl southern piers a further 
.j and 8 feet respectively, in order to secure solid 
foundations. 

l'he total cost of the norli has amoutlted to f t 3 . 2 6 7  
7s.  6d. for the niaiiufactiire and supply of tlw steel- 
work, atid f30,ooo (apprn.;itiiately) for the cotistriic- 
tioii of the fouiidations antl approacliei, tlie erectioij 
of the steelwork. and the completion nf the bridge. or 
a total of f42.267 7s .  (id., as compared wit11 tlie nriginal 
contract total of f41.762 19s. id .  The manufacturc 
antl supply of the steclirnrk was carrictl out Iiy Me.;srs. 

securing satisfactory I)alancc aftcr erection by atljust- 
ins thc weight of the countern.ei~lit. The tnoviny: 
weights ( i.c,.. tlic I);iscnle slian antl the counterweight) 
aggregate iiinre th:in 200 tiins. but the hritlge can be 
opened 13); hantl ljy one n1:m in !iveIve minutes. I t  has. 
therefore. fulfillc(1 :dl cx1icct:itious. 

The bull; of the m:itcri:il used i n  thc bridgc was of 
Australian rnaniifactnw. except the large sterl platcs 
i n  tlic bascnle span and the cross-girtlers, and the two 
nickcl steel shafts ant1 tlie liall :tiid roller Imiriiigs for 
tlic bascule oper;iting inccImiisIII, nrliich llad to I K  i n -  
I)ortctl froin o\-t>rscas. 

The  contrast Ivtwccw the new bridge and tlic fcrry 
which it has rephcctl is well sliown il l  the nccompanying 
illustration. 

_c_ 

Prince's Highway, Nowra-Eden. 
The widening antl refortning of tlie Prince's l-iigii- 

way between Knwra and Rotlalla and I)et\vcen Eden 
upo" 

thc curtailmmt of Fe(lci-;il Aid funds. 
a11tl P;lmbula has bcen suspclldetl. c~lllscc~uellt 
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The Development of Lane Cove Road (Pacific 
Highway) in the Municipality of Ku-ring-gai. 

BY LIONEL J. PRICE, M.C., B.E., A.M.I.E. AUST. 
Munici$al Z < n  g’ znecy. 

U the average citizen ;I road is simply an opcn 
may left for his convenience in travelling froiii 
p i n t  to point. \\licther o r  not it is con- 

structetl and the type o i  construction depend vel:”- 
much on the municipality or shire in  which it i ;  
situated, the aiiiount of resitlctitial occupation adjacent 
t n  thc road, and its own relationship as a nieaiis of 
transport between adjuiniiig districts. If it is sufti- 
cently important in this last respect, then it is eligible 
for  proclamation as a main road and, after pro- 
clamation, for assistance from one or other of the 
funds administered by the Main Roads Board. Tile 
appearance of its footways. while dependent on the 
first two factors, also rcveals thc character of the 
adjoining resident. More often than otherwise, ho~v- 
ever, his intcrcst is concerned with the smootht~ess o f  
the running surface of the carriage-way and top-geai 
car performance ; it is snmething which soalis up  his 
annual rates to the council, but beyond that, the road 
ineans nothing to him. T o  the engineer. roads fre- 
quently mean much inure, and many a road has a 
history which is worth recording-thers have 1 i .k  
tories which are better left unwritten or huried in  
oblivion. 

Tlic I.anc Covc road. forming now part of the 
l’acitic Highway. was, in  the early twentics of this 
century, well in the latter class and had a reputation 
equal to, i f  not blacker thaii, the notorious Parramatta- 
rnad a t  that time; since then it has been making his- 
tvry wliicli is possihly worth recording, and it is with 
this objective that this paper has been written. 

Those familiar with the northern suburbs will knoy  
the general locus. The highway swings-or soon \v111 
swing-from the northern end of the I-larbour bridge, 
through the Municipalities of North Sydney. \\jiI- 
loughby and Ku-ring-gai to Horlisby Shire at Pcarce’s 
Corner, where it collects the Sydney-Newcastle tratlic 
approaching from the western ht1hurI)s. This papcl. 
deals particularly with that section within what was 
prior to 1928 the Shire and is now the Municipality 
cf Ku-ring-gdi-a length oi 634 tniles. 

I t  will be seen from the locality sketch 0 1 1  this liage 
that the Lane Cove road runs closely paral!r~l to thc 
Milson’s I’oint-f lornsby railway line and passes 
through tlic sul)urlx of Roscvillc. Idtltllieltl~ Killara, 
(;orclon. l’ytnble. Turr;iinurra. \\.arrawce. and 
\\’ahroonga. RIitl\vay along its length it is crosse4 
hy  the IZytle-Pitt\v;itcr ro;~t l  ( Main Road No. 16.7,!, 
cxrying traffic from the westcl-ii suhur1)s to Narrabeen 
0 1 1  the mast. Secondary Road KO. -?q lcaves it at 
the \Villoughl)y bollntlary ( Roseville) and runni1lg 
cast carries traffic across Middle Harllour at Roseville 
bridge to thc coast at Broolwale. 

History up to 1922.--Of the original location and 
ctesign little can Ije said. Obviously its general posi- 
tion was fixed by nature along the watershed between 

T SIitltlle Ilarbour and the Lane Cove Kiver, the stetp 
gullies running off at each side confining it to definite 
limitations fc>r thc grcatcr portion o i  its length. Had  
the first Iiullock team or settler’s cart been driven 
with a little more care, a few of the ninety bends now 
e:ristent in the 634 miles might have been avoided. 
13vidently super-elevation \vas not at that time a scri- 
ous coiisitleratioii niilcss accidentally caused by a fallen 
log or a hidden stump! In  this. as i n  other respects, 
thc story of the Lane Cove road is similar to hundred i 
of other roads. 

Sketch map showing existing and possible future main roads 
in the Municipality of Ku-ring-gai. 

The Pacific Highway is shown widened on one o r  both 
sides, and the approximate location of future roada ia shown 
dotted. 

Early construction was o f  local ironstone gravel froill 
the St. Ives district. succeeded in the northern section 
I)y white metal (niet:imorphosetl sandstone) hewn prill- 
cjpally from the quarrics which have inore recenily 
provided the foundation for the work now in progress, 
tlie mctal being then hand broken and now crushed by 
niachinery. The southern nr Roseville end was partly 
sleeted with white metal and partly with South Coast 
blue metal (basalt)--each successive treatment increas- 
ing the convexity. Hy r t j rg  the motor-car had coni- 
menced to take toll on a road which had hitherto been 
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rilaintained i n  reasonalile order by Government grant 
augmented by council's funds. h'Iaintcnaticc expendi- 
ture a t  that time averaged f 4 , m  per annum, and was 
irxreasing rapidly in proportion to the increase or' 
motor traftic. This I)rought about tlie first attempt a! 
comprehensive reconstruction, for which a scheme was 
piit forward. involving an expenditure of f I j,OOS 
from loan funds at 47s per cent.. to rccontlition with 
1 ~ 1 ~  metal and to tar seal the surface in shopping 
centres " as an esperinient." This foriii o f  construc- 
tion with continuous tar surface trcatmeiit would have 
rnaintairierl the road in good order for the traffic o f  
that time. However, after a bitterly-fought contest 
a1 a subsequent poll, the loan proposal was tlefeaterl 
by one vote. the objectors (Irawitlg liarrowiiig picturi,s 
of a bankrupt shire. 

Subsequently. Iry dint o f  the uiisaticf;ictory practice 
of purchasing blue metal on three or four y c a n  terms. 
tlie road was in part resurfaced as far as funds per- 
mitted. In this respect, the shire report of 101.j has an 

.. - c :  i -..f_---~ - 
Lone Cove road ; I (  1 s i s ~ : i t m P t .  The  I F f l  foreground shows 

differing Isvela of k,erb and the 1923 roadwork. which 
constituted the chiel problem in widening the carriage- 
way. The right background shows property boun- 
daries moved back to the ultimate roadway width of 
84 feet. 

interesting conimcnt : "Thc work now Iieiiig c;u-rierl out 
is permanent and will not require renewing for solile 
years." I t  is said. "\\'ithout vision, the people perish," 
antl surely the visioii n f  1915 was sadly liniitetl. for 
within eight years every ton of metal laid as " per- 
nlaiient " was torn ul)--at least such nietal- as still re. 
mainctl-and an asphaltic concrete pavement laid from 
ciitl to end! The great development in methods of 
road construction and the altered outlook of the general 
public towards roads which has talieii place sincc 
that time is well exemplified in this road which. he- 
grudged the comparatively small sum of f 1;.00o in 
191.j, was furnished with a new coat on the ceiitrnl 
]%feet strip in 1923 at a cost of fhh.z;o. antl is non' 
receiving the Iialance o f  its suit of roatlway. ker1)ing 
antl paving at :I cost of about fr2o.ooo. the assct 
created in 1923 being still in excellent order. Froin 
f r j . m  to frSo.ooo capital cxpenditure ! Froni fl.ooo 

per atilitnii to practically nothing ill maintenance ex- 
penditure! Surely such a revolution is worth re- 
curding ! 

1922-1925.-Eut sucli LI cliange \vas not wrought 
without anotlier storm in the teacup. If space per- 
n!ittetl, it would be interesting to rcfrech the iiiiiids 
of .those engineers, who at tlie time were interested 
i n  an attempt to construct the longest single leiigtli 
nntlertalien I)y a local government body using what 
\vas then (for  Australia) ail entirely new foriii nE 
Lonstruction, viz., aeljlialtic concrete. I J ~  tracinq 
through the imrnense :iniount of technical evidence 
taken (luring the twelve-(lay local governinent inquiry 
wliich \vas licltl 011 the cotincil's proliosal to borrow 
tho.ooo for the work of reconstruction. The Coni- 
niissioner appoitited to cotitluct the inquiry, Mr. 1 I .  11. 
Svivell, RI.lnst.C.E., is n o \ v  a iiicinber o f  the A h i n  
Woads Roartl. The proceedings opened at I O  a.m. 011 
\\'ctlnesrlay, 15th Noveinber. a i d  were concludctl a L  
I pni. on Saturday. a i d  December. 1922, Ilr. 
J:risseiideii. K.C.. appearing for tlic council of the Ku- 
1-ing-gai Shire, other King's Counsel who appeared for 
interested parties being Messrs. I<. J. Loxton, RicIiarJ 
IViiitleyer. and S. Mack. The repnrt of the investiga- 
tion into the proposal is a valuable treatise not only 
oil this liarticnlar road Iiut on asphaltic concrete con- 
struction generally. Published by the council i n  Janu- 
ary. 1923. its forty-eight pages of technical report arc 
avai1al)le to anyotie interested. For this reason the 
careful study of mixtures, tyres, xntl methods are not 
dealt with in this paper. 

llie proposal in  1923 was to rccon(lition tlic road for 
63.3 miles o i i  a witltli of IS feet. alternative tenders 
being invited for cement concrete. asphaltic coneret?, 
antl combinations of the two types. By virtue of tlic 
assumed strength of tlie existing foundatioii~iiiitiall\,  
soniewliat over-estiiiiatetl-the asphaltic concrete. tali- 
ing into account first cost. interest on outlay antl 
niaintenance. proved the cheaper, atit1 was atloptetl a; 
tlie basis fur the contract. 'l'lie original 1)rol)osal to re-  
shape tlie existing base. atltling hlue metal at quantities 
e+timatctl from 3,ooo to Io.ooo tons. \vas amended on 
the recomiiieiitlatioii of n board of experts consistin;. 
of the late Professor I\iarrcn (tlicn Dean of the 
Faculty of Engineering at the Cniversitv of Sydney \ 
and Mr. Janies Vicars. 1f.E.. M.1nst.T.E.. Consulting 
Engineer. to whoin tlie contract was referred by tli- 
council. so as to provide for a minimum depth of 6 
inches of watcr-l)ound niaeadani. and thereon to lay r7 
:-inch asphalt macatlam base consisting of I %-inch 
h!ue metal coated with not more than I O  per cent. ( !!) 
of bitumeti in the miser. 'Iindoubtcdly the provision 
cf this Iilack Iiase kent the first five years' maintenance 
tlowii to a verv low figure. aiitl permits the road now--- 
i.r.. after ciglit years-to lie iiiaintaiiied at less t1ia.i 
G d .  per square yard per aniiuiii. 

The maintenance application for  the year 7931-32 i n  
rewcct of 1 ; 6 . m  square vards of asphaltic concretc 
laid under the origiiial contract atid suhsequeiit witlei: 
ing of tlie pavement is based on an average rate of A. 
per square yard per aii'tiiini. a rate which was found 
tn be atlctiuate fur the rogo-31 graiit. 

Much disputation occurred at the inquiry ;is to t l i c .  
I dative values nf coarse-graded asphaltic concrctc (as 
II':irreiiite') : ~ n d  Topeka with '5 inch masimuni stow. 

I >  
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the relative values due to additional possible mechanical 
bond being quoted as IOO : So, but finally a coarse- 
graded aggregate type ( I inch downwards) was 
adopted. sealed with a 90/100 hitumen squeegee coat 
and covered with j/16th inch blue metal screenings. 

The design problem in 1923 presented two alternz. 
tives- 

( i )  To utilise the existing foundation, and 
(ii) To lift the metal in the baso and use it for shoulders, 

thc lcvols being h e t  down to accoinmudatc existing 
footpath lcvels as far as pmcticable. 

.\t first glance. proposal ( i )  appears the more 
economical, liarticulal-ly i f  widening to 42 fcct was 
iiot in the itiimetliate vision ; permanent construction 
supports proposal ( i i) .  .\ctually ( i )  (wliicli was the 

of the contemplated levels to the ultimate full width 
coiistrctction were unfortunately not given as seriom 
consideration as the position justified. H a d  this been 
c h e  originally, many of the difficulties of the present 
work might have Iwen lessened o r  have become X ~ O I I -  
cxistent. I t  came somewhat as a surprise to those 
actively engaged in the contract to sec thc effect of the 
retlnction of coiivexity from the existing 6-10 inches 
( i n  IS feet) to the proposed 1,g-z inches. Either 
the crown had to be cut tlown. with reduction in foun- 
dation strength, or the outer edges built up, necessi- 
tating in turn additional material outside the asphaltic 
concrete pavement itself. Construction developed into 
m-iking thc mean between the t\vo altcriiatives, ant1 
left the cocking up of  the ahoultlers antl. iticidetitally, 

Handpacked 

nt 

Q 
Arris Rail 

( .  A normal cross-section of the new work, showing the original pavement and the treatment of properties above 
and below the new path levels. 

2. A super-elevated cross-section. showing treatment of abnormally low properties on the inside of the curve. 
3 .  Special treatment at Pymble, where the original pavementvias abandoned to secure suitable grading to an overhead 

railway bridge, and properties were considerably below road level. 

course adopted) has involved an expenditure of the lifting of the footpaths as a future problem. Pro- 
f66,250, plus the cost of lifting lcvcls in conjunction vision of super-elevation at the, sharper curves at 
with the present widening-a total of approximate!y least would have assistctl the u l t ~ n ~ a t e  design. For- 
f75,ooo. The  lowest tender for a reconstructed base tunately, in the more recent work. the facility with 
works out, for pavement alone. at f88.322, giving a which new asphaltic co!lcrete can be placed over old 
total of approximately fc) j.000. so that the proposition work made super-elevatlon practicahle without pulling 
a:. adopted, while leaving many dificulties to the future, up  the original pavement. 
\vas reasonably sound. Despite the extended argument T h e  Sunday afternoon o r  lterhside specialists in 
cn the above features. i t t t p v  alia. the effect of the pro- road construction-of nrhotn Ku-ring-gai has its full 
posed construction on the existin!: foundations and quota-condemned the work from the start ,  and 
convexity and-more important still-thc relationship the  slightest surface ripple was heralded a s  t h e  
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tlestructive corrugation prepratory t o  the encl. ' l l c  
condition of the central r X - i r ~ t  strip after sevcii 
years 1i11nching by traffic is. Ii(i\vever. just  one 
inore instance of the \\ istlom Oi cntrusting wgi- 
neeriiig i v o r k  t o  engineers ani1 relying I I ~ I O I I  the 

under construction. 
Lower, footway. kerb and widened base course complete, 
with similar work proceeding on the opposite side of the 

road. 

sound ju(1ginent nf cspcrts rather tliill 0 1 1  the  caiual 
criticism of the ill-informed. The contractor's IiIaIIt 
-a stantlard Cuiiitiier--1'rovrtl an;ttlienia to the local 
lovcrs of virgin 1)ush ;md rose gardcni ,  \vhn wcrc 

unal)le t o  see i n  the mass ( 1 i  stevl jiuik and c!irty 
bricks ;I potciitial nicrnc~ymakcr, ant1 against i ts  
noise. smoke antl tlnst legal injunctions arose. C ) f  
these I will say nothing. 2\11 coml~ined to lift KU- 
ring-gai out o f  the riit-litcraIly-a~i(1. its main spin:d 
column restoretl to effective service. the whole body 
began to feel tlic itnpdse uf a new life. 

Some detailed particulars of the contract iiiay be of 
interest. Untlcrtakcn lry council from loan funds prior 
to the MGn IZoatls .let. work WIS commenced by 
\V. B. Carr Constrriction Company. in April, 1923, 
under tlie supervision of tlie Shire Engineer. Mr. T. 1-1. 
Kirkpatrick. M.Inst.C.T<.. and completed i n  May. r p + .  
The contract iticlutletl scarifying the existing fowntla- 
tioii and reshaping. esccpt where the convexity \WIS 

so great as to render such treatment iinpractica1)le. 
and laying 7.5. jo; square yards of pavement over 
black base. The ~vor l i  was coaipletetl in tlie contract 
time of forty-three weeks at a total cost of 
f66,2jo 14s. ;d. Approximately I 1.m tons of iiietd 
were used through the iiiixing pla'nt in preparing the 
black base. antl 5.000 tons of d ry  nietal i n  slioultlers 
and ioutidatini~. 

The total cost per sqwrc  yard of p:tve1i1ent laid \vas 
as under:- 

Per sq. yd. 
ExLavation, including scarifying a ~ i d  rcshapiiig o..?,ls. 
Shoulder mctalling. Bc.  . . . . . . . . .  2 . q ~ .  
Black base . . . . . . . . . . . . . . .  4.18s. 
Wearing surface . . . . . . . . . . . . . . .  1o.ons. 
Tncidentals . . . . . . . . . . . . . . .  0 3 3 s .  

Total . . . . . . . . . . . . . . .  17'5s. 
- 

~ 

For  comparison of tlic above 6gurcs with later works 
on this road o r  similar works elsewhere. it should he 
stated that labonrcrs' wages wcrc fq 13s. &I. per 
week. and blue metal of I :4-inch. ;A-inch. and 5-16th~ 
inch gauges. cost 12s. htl., 13s. antl 14s.. respectively, 
f a r . ,  railwav sidings. 

1925 et aeq.-As forecasted by the board of cs- 
perts who recciminentlctl initial constrnction to 27 feet. 
tlic rS-fect constructed carriageway WUII proved too 
narrow. The  increasc of week-end tourist traffic which 
followed the completion of tlie contract. together with 
the co'nstruction of tlic Svdncy Harbour Bridqe antl 
tlie decision by the Main lioatls Roartl to cornplcte the 
Sydney-Newcastle road (of whicli the Latie Cove road 
forms a par t ) .  within a fcw wars matlr it imlierative 
that a wider pavrnietit should be provitletl antl the tleel) 
unsafe watertaliles. allowii it1 the illustration on page 
~ 7 . i .  ol)literated in order to cope wit11 the actual and 
anticipated increase in  Imth tlailv ant1 week-end traftir. 
.\rcortlingly, in i ( i ~ 7 .  the Maill Roads R o a d  aI)provetl 
of a proposal siil~inittetl I)y council to complete tllc 
asphaltic concrete constructinti f o r  tlic full width of 
42 fect. coticrcte I<erliinq lieint: run contilluouslv and 
a concrete footpat11 4 fcct wide l)rinq laid in  lieu of 
the old tar-paving which h;id been destroyed 1)y traffic 
during the 1 t p 3  contract. The  council untlertooli t o  
carry out tlie work in its ciilircty. inrlusive of the 
asphaltic surface, to a predeterniinetl time schctlnle. 
For the purpose of nianufacturitig and laying the sur- 
face. connril erected a modern pla'nt. the details of 
which have lieen ;ilrcxtly ful ly  tlrscrihetl hy  the autllor." 

~ . -~~ 
* Sec paper, K ~ ~ - r i n g - ~ a i  Muni~ipirl Works D c p l ,  published in Thc Alrifrnlnitull  

Enginerr, vol. 29, No. 1 5 2 .  28th Frhri~ary. 1929. 
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The time schedule. which involved a prograninir of 
four years, evoked some criticism. Few motorists could 
see any reason why ballast laid to-day should not be 
treated witli a wearing surface of asphaltic concrete 
next day lor  their weeli-end convenience. Cotiipac- 
tioii liy traffic of the ballast foundation \vas, however. 
tleterniined upon as an important feature to secure an 
open mosaic surface f u r  pavement bonding, to further 
test tlic stability of tlie work over old watertables antl 
to permit of complete settlemcnt uver excavations for 
the removal of niaiiis. 'l'lie prograninie further gavc 
the 'Board tr~iportunity to gratlually acquire essential 
Iiroperties to periiiit of immediate iniprovenients at 
Iientls and ultimate witleniiig tu 81 feet. witli wliicli, in 
view nf the great prohpective tralfic antl I)usiness tle- 
velolment along this route. it had 11). this time also 
decided to proceed as occasion offered. 

The  constriiction of tlie footpaths calls for little 
coiiinient. Levels were raised as necessary. dry rubb!.e 
walls coiistructetl to prevent pressure against front 
fences. driveways, and paths adjusted to suit, and a 
+feet strip of concrete footpath laid for tlie full 
length of tlie roadworks. 11 width of 18 inches has 
been left between the footway slab and fences for 
garden treatmcnt, and the remaining G feet between 
slab and Icerl) is gradually being developed by resi- 
dents as a continuous lawn, with very pleasing results. 
Kerbing is laid continuously antl is capable of being 
lifted atid reset when the road is widened to 84 feet. 
The gutter is of asphaltic concrete. laid as part of :he 
carriageway. 

'The road payenient work coinprised tlie witlening 
of the existing asphaltic concrete to a total \vidth of 
42 feet Iiy adding 12 feet 011 each side. together with 

b 
rj, 

A corner near Roscville. 
surface course, with the original pavement in the centre, end kerbing and footway paving proceeding. 
completed work. 

Upper, ballast and white metal on the widened portion of the roadway ready to receive tlie 
Lower, the 

The  major prublen1 of design in 1917 proved to be- 
(i) The accommodation u l  tlie existing pwrnrnt ,  not 

always rigidly true to levels and convcxity and with 
scars of four years' acar. with rigid kerblines. 

(ii) The fixing of these kcrb levels within the limits of 
M.H.13. crussfalls so iis to hury psisting propcrtics as 
little as possible, a n d  minimise t h c  cost of alterations 
to  properties and conscqucnt objections of ratepayers. 

(iii) The provision of super-elevation whrrc necessary with- 
out rc-sheeting the w t r r  half of thc existing strip. 

(iv) The neccssity for thc immediate work to conform to 
the ultimate levels fur  a n  8.1-fect road. 

Tlie cost of the road pavcment. thc expenditure 01: 

alterations to properties antl the conqdete absence of 
legal difficulty are sulficient evidences of the mutual 
consitleratioll aiitl atljnstmellt \\hicl1 have lieen 
achieved. 

its extension to a total witltll of (KI feet wherever tlie 
Board has been able to acquire the land for the ultiniate 
width of road aimed at. The foundation consisted 
of hand-packed SYdllS; hewn at couticil's quarry, 1 
miles from the centre of construction, antl sheeted with 
white metal crushed at thc same quarry. After con- 
solidation by rolling. traHic cumplctetl the tightening 
process antl roughened the surface to permit of the 
maximum mechanical I>ontl between pavement and 
foundation. .\sphaltic concrete consistcd o.f coarse 
graded aggregate ( I inch tlownwards). sealed with 
sheet asphalt laid at a rate of 40-jo 111. per square yard. 
The firx year's work (untlertaken in 1927) utilised 
South Coast hasalt. and tlie balance Nepean crushed 
,yravel. T l i v  clctails of tlie mixture and plant operatio;: 
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haye already been described hy the author,* aiitl 
are  accordingly not further tliscussetl. The average 
weight of pavement laid is 6.64 square yards per ton. 

As the result of experimental work carried out ii? 
conjunction with nmin road work. a comparatively new 
type of hot mix pavement has been developed for use 
on re.;itlential streets, which is possibly adaptable to 
main roads. \\'it11 a view to minimising the quantity 
of imported material neccssary. a heavy grade Iiori- 
zontal retort tar  froin B.H.P. Byprotlucts Pty. Ltd., 
Newcastle, has Iiee'ii substituted for the bitunien in thc 
coarse graded section of the road. the sheet asphalt 
Ijeing laid slightly heavier than hitherto a id  usiiig ( m - p  
or ~%-IOO I)enetration. By plant nianipulation and :I& 
justnient in laying the iiiaterial. the ilecessary increase 
of tcmpersture i i i  tlie fine aggregate is obtained as the 
sheet asphalt is being prepared. A temporary thin- 
ning agent \vas also used to facilitate mixing a t  t e n -  
peratures slightly below those normally iisetl for sheet 
asphalt. antl proved very successful. In appearance 
the road is no tliffcrent froin shcet asphalt. It is a 
class of road of which veveral thousand square yar:ls 
have already been laid in Kuring-gai. a'iid can be re- 
cominenrletl as ii Iiractical means of increasing tar con- 
sumption. reducing imports for  black top roads and 
incidentally clieapening the actual cost of the work 
without untluly sacrificing efficiency. 

Construction. as well as design, had its peculiar 
tlifticulties. T o  describe tlie principal coiistriictioii 
~~robleni ,  onc need Ilnt quote an extract from the report 
of the inquiry in 1923 by hIr. Newell : " Much of thc 
difficulty." he said, "is attributable to the treacherous 
nature of the subgratle which is liablr to give one. by 
its appearance, a sense o f  sccurity entirely false. i 
1)rlicvc that i f  a section were reconstructed IIOW and 
closed altogether to traffic, \vave-like tlel~ressions \voultl 
in a conilmativcly brief space of time become evitlciit." 
This defective subgrade. intersected by Iieavy cuts for 
reiiioval of waterniaiiis. &c.. proved a rather hsrassitig 
probleni. especially when tlie traffic. \rhicli might have 
beeti useful for fitially compacting a'nd testing tlie 
shoulders before the wearing surface was laid. very 
naturally atlheretl to the excellent central IS-foot strip. 
The inabi!ity to secure effective cross rolling. mi 
account of locking in  hetwee11 kerbing aiitl original 
IS- fret strips. necessitated recourse to a tliago'lial 
rolling action possible only with cxprrt hantlling of a 
tandem quick reverse roller. 

.4t tlie present time, full width constructio'li from 
Roseville to the northern connection wi!li Pittwater- 
road. Tin Telegraph-road. is complete. antl one side 
only is widened to Pearce's Corner. completion of this 
side being sclietlnletl for 1931. 'l'he year 1932 will. it 
is Iiopetl, see tlie opposite side b:illastetl, with kerbing 
ant1 paving antl the lint n i i s  surfacc laid in 1933. wlicn 
the impilse of the IHarbour Bridge traftic. and that 
caused by iniprovetl economic conditions gcncrally. 
may reasoiia1)ly be anticipated. 

In conjunction with road construction to 66 fert 
alignments. the Roartl Iins acquired from time to time. 
from vacant or slightly improved properties. an IS-feet 
strip to secure the ultimate 84 feet objective, and, as 
finances nermit. is tackliiw orrcnt witleninps for facili- 

tat i iig t ra fh c nio v eme n t \v it 11 in the present alignments. 
Some idea of the progrebs made and the problems still 
reniaining niav Ix gathered f roiii tlie illustratioos. 

S o  descriptive paper would bc complete without 
some information as to progress and costs. T l ~ e  laying 
of asphaltic concrete on the inain road was interspaced 
with similar lrork on tlie council's other roadways. 

The following costs are taken to m n d  November. 
1930. antl cover h8.m srpare yards out of a total of 
approximntrly ~ o o . m  to be laid. 

Excavatiim ... . . .  8r,3:7 sq. yds.  
I3allast 
Villiiig undcr kerb . . .  1,.103 , ,  .. . 
Asphaltic coricrctc . . .  "7.016 sq. yds. 
Rolling and blinding _ _  68,315 , ,  .. . 
Whitc nirtal _ . .  . . .  8,537 tons ... 
Concrrte kerbing . . .  16,1+0 I. yds. ... 
Coricrctc paving ... ? r , j i j  sq. yds. 
Filling on paths . . .  X,qgI  tons . . .  
Sumps ... ... --  
Strcrt crossings _ .  . 41 ... 
Alteration to lcvcls . . .  ' 7  ... 
Subsidiary wiitrr 11.; yds. . . . ,  

I-'.M.G. conduits ...I  5') ..., 

Alterations to privatc ... 

Holidays antl insur- ... 

Contingcncie.; ... ............ I . . .  

.,. .. . ,32,<Jf>J tolls .. . 

... , .1 

tables. 

Retaining walls ... I Luiiip sum . . . I  

properties. 

ancc. 

Total ... I . . .  i ~ _ _  
T o  tlie lay reader these costs are of more interest 

expresseil i n  terms c i f  so much per square or per lincal 
yard of tlie vuious niain groups of work Doing this, 
tIic following result :- 

.~ 

PCaturc of \York. 

Rondwol~R--- 
Foundation . . . 

Surfacc ... 

F"Offi,I!!l+ 
I i ~ r b i n g  . . . 

I'aving ... 

, I f  isccl/a?rcous--- 
Drainage, sumps. pi 
.\diuetnients to int 

secting streets. 
.\Iterations to I'.M 

and City Cour 
conduits. 

Retaining walls 
Alterations t u  priv 

properties. 
Holidays ant1 ins 

a n w s .  
Cnntingcncica 

Iten,. 

Exotvatirm 
I3allast . .  
Wii tc  nwta 
I<olling an i  
blinding. 

:\splialtic 
concrr,tt. 

Kolling as 
phaltic coil 
crctc. 

Filling .. 
Concrete 

kerb. 
Filling 01 
paths. 

Concrete 
paving. 

... 
...... 

...... 

...... 

Total Cmt 

. . . . . . . . . 

. . . . . . . . . . , , . . . . . . 
8.97s. 1wrsq. yd .  

of ruatl. 
. , , . . . . . . 

-.,* , - ; S .  pvr ". yd. 
01 road. 

. . . . . . . . . 
CJ.JCJS. p r  lin. yd. 

8.8qs. pcr sq. y d .  
of paving. 

2.17s. per sq. yd. 
of road 
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The proportion of wages, stores. &c.. to total costs 
is as follows:- 

Pcr c u l t ,  
Wages (including proportion of ballast but 

excluding those involved in asphaltic con- 
crete) 4' 

Wages (including proportion of ballast and 
asphaltic concrete) 50 

Asphaltic concrete (including plant and lahour) _ _ _  2.5; 
Plant charges (cxcluding asphaltic concrctc) ... 14& 
Stores and materials I 3 
Holidays and insurancc 4 
Miscellaneous charges . . . . . . . . . . . .  

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

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

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

Figures relative to average output have been given in  
:i previous paper. but the following one clay's run may 
be of intereFt :- 

Localioi~.-Pymble Hill, rast side, adjacent lo Telrgraph- 

Mixev.--Boo Ib. batch. 
Output (8% h o u v s ) . - ~ q j  tons .j cnt.  3 yrs. 
Avea luid.-~.oor sq. yds. 
W-ci,:ht fiev sq. yd.--b81 sq. yds per ton. 
Zlistance front mixev.-o.y mile. 
Hauiage (2 lorrics).--Is.  d. per toti niilc (1 . j2bd .  pcr sq. yd.). 
Xoliinr.-1~23d. per sq. yd. 
Labouu.---rs. 3d. ton ( L . I O L ~ .  pcr sq. yd.). 

I his large constructiun job-otic o f  tlic largeqt i n  
point of area and value authorised by the R'lain Roads 
Roartl to I x  untlcrtaketi by  a council I)y day lahour-- 
shows how it is possible for tlie Board and a council 
to co-operate to mutual atlva'iitage. The  Roartl has 
Iiecu able successively antl protitably to increase antl 
;mend the areas for coiistruction and the design i i i -  

cliided in the original plans, as negotiations with arl- 
jacent owners liecame finalised, without :illy coniplica- 
tioiis by reason of coiltract adjustments. 'l'lic cost of 
tlie asphaltic concrete and otlicr works indicate that 
i!otliiiig has been lost under day labour control-ratlicr 
a good road lias beeti sccui-et1 well below ruling coii- 
tract rates. l'lie figures of cost given for the central 
r8 feet and the recent widening provide further inter- 
esting comparisoiis, after iiialiing due allo\vance for 
the different classes of foundation work 'I'lic council 
lias also benefited by the fact that the volwnc of work 
under this job. atltletl to tlie couiicil's worlts pro- 
graiimie. has rcnderetl possi1)le the cstal)lisliincnt of its 
works depot as an economic unit ; it permittet1 tlie tle- 
velopment of its white metal quarry, on an annual 
output of about 70.000 tons, to a point wlicre ultiniak 
worliing will reader it 1)ossible to liaiitlle cvcn larger 
construction works with greater facility. The al)so1-1>- 
tio'n of a large proportion of labour. despite the use 
of all posiil)le machinery, provictetl employment to 
labourers from this m t l  adjoining niunicipalities. 

As a matter of general economics. particularly in 
view of the present national position. this road is also 
of specia! interest. Ihie to tlie use of local materials. 
lcss tlian IS per cent. of the total cost is represented 
I ) v  inaterials ~rorchasctl outside the municilrality, of 
which approximately j per cent. is imported it1 the 
form of bitcinien antl 13 pcr cent. is 1)luc metal. sand, 
and cement for the roxl  pavement, kerbing ant1 gutter- 
ing, and pwing. The price pait1 for imported material 
(including all taxes, duty. cartage. &c.)  rcprese'nts 
approximately I S .  3'1. per square yard of pavement 
laiil--a relatively small total. Fut-ther t1evelol)ment 
of types of roadway which will ecotioniic;dly aliso+ 
a Iiigli !>ercentage of lalmur? a large proportion of 

road. 

, .  

materials ol~t;iinal~lc in close proximity to the n o r k  
and a miiiiniiuii of other materials which necessitate 
importing. would appear to be one of the local govern. 
ment engineers' most important present studies. 

'The Pacific Highway in Lindfield. 
Upper. the shops on the right are built to the widened 

alignment (84  feet),  those immediately to the north 
being still on the old alignment ( 6 6  feet). When they 
are rebuilt, the widening will be extended northwards. 

Lower, from the same point as the upper view, but looking 
south. The weatherboard structures are soon to be 
demolished and the road widened on the inside of this 
bend. 

The Future.-'l'o relieve further the future traffic u:l 
the highway, iicw roadways are 1)eing planiietl, i n  col- 
labcration with the Main Koatls Board and iieighbour- 
ing councils, as part of a suppleinentary through systein 
from Hornsby to tlie Sydney Harliour Bridge. On the 
western side, tlie " Broadway "-a scenic route 120 feet 
in witltli-follo\vs the valley of thc Lanc Cove River, 
crosses liylc-road (Main K i d  No. 162) near De  
Rurgli's hritlge :tiit1 enters \\'illoughl)y municipality at 
the eastern end of Fuller's brirlge. On the east a 
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similar route pasbe3 tlirough Xortli Turmmurra. 
crosses Pit twater-rod ( blain Road No. 162) at St. 
Ives, and thence along tlie foreshores of hlitltlle Har- 
bour to and throng11 other municipalities to the bridge 
(see locality sketch on page i73). 1,antl for botli 
rontes is now almost wholly acquired. itn1)ort;int con- 
necting sections have 1)eeii constructed ant1 tlie coiii- 
pletion will follow ;is the years tlciiiantl. 

R 

Pymble Hill and Pymble Bridge. 
Upper. the original construction, I8 feet wide. 
Lower. the carriageway after construction to a width of 42 

feet between kerbs. 

Finale.-This then. i n  brief. is the story of the (le- 
vclolment of the Lane Cove road in the RIunicipality 
of Ku-ring-gai from a Inisli track along which our 
pioneers pushed out towards the north from the fil-st 
settlement at Sydney Cove to the great national high- 
way of which it now fornrs a part, connecting the two 
chief centres of poliiilation in  New South \\.ales (Syd-  
ney and Newcastle) and the capitals of two States 
(Sydney and Brisbane). Possibly other engineers 
liave roads wit11 a history in their areas. Too (rfteli. 
through pressure of other duties. we neglect to write 
the history which the road is nialiing. In so doing \re 
fail in our duty to 0111- fellow ciigitiecrs and to pos- 
terity. antl this paper is \vritten-whilc partly tvcli- 
nical-esscntially t o  stir up iiitrrest i i i  the Romance of 
the Road. 

The Federal Highway. 
A W H P R K I I I ~ V S I V I ~  review o f  the selection o i  t h t  riiutc 
:ind the construction of the Federal I-Iighway-the 
principal avciiuc of approach to Canl~erra from the 
north--w;is given in January. 1930.* wheii the I)tilk of 
the necessary work hctwcen Collector ant1 the Fetlcral 
(yapital. both in New South \Vales antl the Federal 
Capital ~Yerritory, was either complete or in 1irogre 
Since that (late, thc whole of the projected work 
liotli areas has lxcn iinishctl--the section i n  New Soutir 
\\'ales having been opened to thrciugl? t r a l k  on 2 d l  
November. 1()3o. antl that in the Federal C:ipital 'Ter- 
ritory shortly after. on q t h  Felruary.  1cj31. 

Vie table c m  p:ige ISI sets out the particulars of the 
work done i n  N e w  Soutli \\'ales. cim1mencing froiii 
Collector antl proceediiig continuously towartls Can- 
berra. 

Thc varying costs per milc for the four manl SCC- 
tions into which the road work was rlivitletl refleci l h c  
variations i n  the ;unount of earthworks involved r c t d  
the relative tlifiiculties i n  securing. inaterid for con- 
struction. 'I'hus for section 2 for  which a similar cl 
of pavement (bitumen penetration) \vas :Idopted 3 s  
for section 3. earthivorks were niucli lighter. antl gr;ivd 
fur base co~irsc more rcadily procura1)le. 111 xlditioi!, 
price levels fell appreciably I)et\vcen February. 192s. 
so lien the contract for section 3 was let. and .i\ugust. 
i p 9 .  when section P \vas cuiiinieiiced. Sitnilarly on 
the two gra\dletl sections--?\Tos, 5 am1 ;---the ealth- 
works o:i the former were lighter tliaii on the latter. 
while gravel for both was obtained from sites close te 
the road. The use of bitumen penetration on the first 
two sections was made necessary Iiy the absence of 
suitable local gravcls for the surfacc course at an 
economic rate. It \vi11 l)c noted, howvcr .  that through- 
out. to the greatest degree practicalAe. local inaterials 
were utilised. This. Iiesides kec1)itig the first Copt dowi 
to  a mi~iiniuiu. has. in the case of the twu sections 
where gravel lias liecii used for the surface course, 
made it possihle to niaint;iin the road very cheaply I)y 
nieiiiis of graders antl drags. :\t a later stage, when thc 
traffic develops to such a degree as to warrant the v w  
of a higher class of pavement. this can be atltletl on 
top of the gravel without discarding the asset alrwrly 
crcated. antl thus by a policy of "stage construction" 
the road can be progressively in~proverl. 

In the Fetleral Capital Territory. suitable gravel \vas 
not availalde : the Comn~onmealth 1)epartment of 
\\'orlts ai i t l  Tkdmays has therefore constructd :cud 
surfacctl its scction with niixetl-in-pl;ice tar iiincadani. 

It will also lie notcd from the table that the bulk of 
the work ha5 been undertaken uiitler a spccial agree- 
ment with the Cotniimnwealth Goveriiment. by wl;icll 
the Coninionwealth, apart altogether from the Federal 
Aid Roads ;igrcement. undertook to contrilmtc ti?. o- 
thirds of a total of f2m.ooo for the work. on condition 
that the State contributerl the remainitig third. 

Retween Yarra-the point ;it wliicli tlie I'edcral 
1 liylnvay junction? with the Hume Tligliway- antl Col- 
lector. a length of 3 miles 9" feet. c o n i m e n ~ ~ i ~ ~ g  3 
miles 700 fret south-west of Yarra. traverses a low flat 
i l l  sivaiiipy counitru. Tlic 1-econstruction in yravcl of 
this secticii \vas cr~niniencetl l y  tlie Mulwarce Shire 
( y o u i i c i l  011 I)clialf of the lioartl iii 3l;irch. '931, a: .I 

*See .Vain Roads, Val. I So. 4, January, ,930,  page 80. 
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i .  dnd 3.  Gravel pavement between the Yass River and Geary's Gap (I.ake George).  
2.  Looking towards Goulburn over the Yass River bridge. 4 .  Mixed-in-place tar  macadam within the Federal Territory. 

Limits. 1 I.en@h. 

3 m. 3,800ft. to 6 m .  3,Uoo ft. 3 0 
(shown nn drsign plans as 
o in. t o  3 m.). 

h m.  3.8oo ft. to 1 2  m. 2,020 5 3.500 
(shown on design plans, 
o m. to  5 m. 3.500 ft.). 

Brook's Crerk Bridge, 

ft.).  

f t .  (shown on design plans 
as 5 ni. 3,500 f t .  to I T  m. 
1,300 ft.). 

3,320 ft. (shown on design 
plans as 15 ni. q,Roo ft.). 

ft. (shown on design plans. 
11 in. 1,300 f t .  t o  11 m. 300 

1 2  m.  z , n z o  ft. t o  17 m. 5,100 j 3,080 

Yass Crcek Rridgr. a t  2 2  ni. 0 1 1 0  

1 7  111. 5,100 ft. to 2 7  in. 4,160 '1 4.340 

f t .  
.; m. 3.500 f t .  t o  L I  m 3Ao f t .  ... 

.- 

Maintenance nf existirip 
gravcl only proposed. 

Bituminous penetration 
surface conrsc, 3 in 
thick: gravel basc 
course. Gin. thick. 

Diturninnm prnetration 
surfacc course. 3 in. 
thick; gravel baSF 
coursp, 6 in. thick. 

Three-spnn reinforcrd 
cnncrrte bridge. 

Earthwork.; 2nd cnlvrrtr 

Fivc-s pan rr i i i  lo rcr rl 
concrete bridge. 

fhrthworks and culvrrts 

(:ravelling ... ... 

Mci .can ('on4trnc 
tion Co. 

VcLcan C'nn.;trric 
tinn Cn. 

IIr. J .  Dniiii .. 

Total ('o5t .. 

- 
I 

. . . . . . . . . . . . 
Fcderal hid 
Roads Fund. 

f ~ ~ n . o n o  Sprcia 
Funds. 

~200 ,000  Sprcia 
Fund.;. 

~zoo.ooo Sprcia 
Funrls. 

-I 

cost per 
blllP. 

~. 
L 

4.200 

... 

day-labour work under the Federal Aid Roads agree- 
ment, Imt, owing to the suspension of payment hy the 
Commoii\vealtli of Federal ,lid funds to Ne\\. Soutll 

\\Tales. this wol-k has had to be temporarily curtailed 
and is heing finishetl off to a point 5 miles 150 feet 
soutll-\veet of Yarra. 
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Tuena River Bridge. 
H E  hritlge illu\tr:ited on this page has h e n  re- bridge. The i d a t i o n  of the site, together x i t h  the 

centlv conctructe.! and clpeiitd to trafilc ~n the ready availability of suitable fine and coarse aggre- 
Goiilhurri-Tuena-B;cthurst trunk road ( N o  gate\, llmitetl t h t  choice of materials for a new struc- 

.%$), in the Shire of rrool.well. Tt 13 situated a ture to concrete. For safety. such a structure had 
quarter of a mile upstream from the junction of the ne p r l l p  to be placed above flnod Icvcl. hut the 
Aliercronibie antl l’uen,i Rivers. and is rlistsnt all- lat cltie to l);Lck\vater iiitlicatetl that the 
proximatel! 30 miles antl 50 niiles from Croolwcll a n d  danger ciate(1 \\ ith s~ibniergcnce \+auld not carry 
Rathnrst respectively. rlir trunk rozicl of vhicll the the usual wcighi in the selection of the type o i  struc- 
bridge f o r m  a part IS  a link in the principal nurih- ture Flood level i.c., Inclutlnig the hackwater effect. 
soritli route west of is approximately 
the coastal ranges, 40 feet above the 
ant1 therefore is bed of the stream. 
of importance to The unusual 
through a, well as conditions r c d t e d  
local t rattic in a deslgil cbhicli 

The fornier is unique for this 
bridge oi er the State The  ne\\ 
Tuciia River, con- bridge consists of 
strnctetl about fifty four simply sup- 
years agn, was ported reinforced 
situated diout 40 concrete through 
feet doniistrcani girder span\, the 
from the new two centre spans 

and the side span5 structure. :incl coli- 
slstcJ of :L timber beiiig 62 feet 6 

inches and 41 feet truss span of 76 
fret ant1 two tini- 6 inches 1Uilg re- 
her Ileani side specti5cly. The 
spans of 34 fcct. The new Turna Rlver bridge. width of cgrriage- 
By 1927 Its prim --- way 1s 20 fcct. 
cipal tinihers had The wiperstructure 
rcachetl such a condition that comprehensive repairs is c l t w  of I)ackw;tter, the dec!c level heing approxi- 
were no longer practimble. lint minor emcrgency mately IO feet higher than that of thr former bridge 
repairs cnabled I t  to I J ~  maintained safely for loads up The approach on the Ahercronibie side is through a 
to z tons pending the provision of a ne\+ structure. short cutting, hut on the Crookwcll d e  considerable 

The  outstandinq characteristic of the bric’ge site is filling w 1s nece\\ary. ant1 an embankn~ent about 600 
its reniotene\s from sources of supl)lv of tiniher ant1 fert long. and of maximum tlepth T O  fcct. will ulti- 
sterl. since it is nlore than 30 inile-. o ier  hilly road.;, mately hc required to give access to the bridge at all 

T 

- 

_L- 

Elevation and cross-section of the new bridge. 

from the nearest railway statiun. A further unusual 
rircnniskm:e is the nature of the flood conditions. 
.Both thc Abercromhie :nit1 Tuena Rivers are fast- 
flowing streams, with rocky beds and precipitous 
banks. traversing hilly country. A normal flood in 
the Tuena does not reach the deck level of the forme!- 
bridge. but. should h t l t  rivers be in flood. the back- 
water in the Tuena held up hy the y\bercronihie may 
reach a level a h n t  7 feet almve the deck of the old 

stagcs of the two rivers. The economy of the selectcd 
type of bridge lies mainly in tlic small difference 
possihlc hetwecn flood level and deck level. which 
reduces the quantity of material rcqniretl in t he  
approaclies. 

Thc piers of the bridge consist of pairs of reitilorccrl 
cwicrete colunitis. ‘The first and second piers from the 
Croolcwcll side are founded upon solid blue shale. 
’fhe third pier and both abutments rest upon reinforced 



July. 1931. MAIN ROAb3, is9 
concrete piles. The abutnients are  of concrete also, 
consisting of a IJ-shaped retaining -.vall, depending 
largely for stahility upon ties anchored to a slab burictl 
about 12 feet beneath tlie approaches. 

The  supcrstructurc is fixctl at citlicr ahntmcnt anr! 
at the second picr. At  the first and third piers both 
spans are snpported on cast steel roclccrs, which work 
within a recess completelv lilletl with bitumen. 

Eleven ter:ders wcrc rcccived i n  April, 7930, for the 
construction of the bridge and approaches. the lowest. 
which \vas accepted. heilly that of Messrs. J. .2. Jaclison 
and Sons, in the sum of ilS,o~j ,js. 411. 

A l l  tlie concrete aggrcgates were obtained within a 
few hundred yards of the hritlge. \!‘ashetl natural 

L.ocslity sketch showing Tuena River bridge and relation of 
Tuena and Abercrombie Rivers. 

river gravel proved to hc too stunnth for the production 
of strong concrete, but similar material, when crushctl. 
gave satisfactory results. The gravel was a mixture 
in which basalt. quartz. tlioritc. and granite prcclomi- 
nated. Disintegrated or partially decomposed material 
was picker1 (Jilt and rcjecied. The contractors’ crushing 
; i d  mixing plant \vas esta1)lislletl on tlie high ground 
on thc Ahereroinbie side of the river. The  concrete 
for the piers antl  tlie Crookwell ahutnlent was placed 
by ineatis nf a cableway carrying 3 ,‘A cubic yard 
liottom tlump hucket. while that for  the -4bercronihie 
al,utment was chuteil into place from tlie elevated 
miser. Concrete for the snperstructure was carried to 
position in barrsws. 

‘The work in the ;ip1)roache5 consisted of 3.000 culiic 
yard.; of carthwork iuid 3.400 square yards of ridge 
gravel pavement 0 inches thick consolidated antl r8 
feet witlc. ‘Thcre is a 3 feet diameter pipe culvert 
through the emlxnikiilcnt on the Crookwell side, with 
the nsual fenciiig, and n short length of tar-surfacing 
at either m i l  of the 1)ridge. The .\bercromhie approach 

is on 3 carve of 230 feet radius, which has becri sub- 
stituted for one of less than 100 feet radius on the 
original location. The  Crookwell approach is straight, 
and has not heen regraded apart from the embankment 
necessary to reach tlie ileck level of the bridge. A t  
present tlie lowest point on this side is about 7 feet 
Iiclow IJacliwater. antl consequently a short length of 
the approach will, for the time being. be submerged 
for a few hours on rare occasions. Until. however, 
other points on tlic same rcad can be relocated above 
fli)od level. tlie expense involved in raising this em- 
hanliment to provitlc uninterrupted access to the bridge 
would not lie \varranted. 

_cI 

The Treatment of Road Surfaces by the 
Semi-penetration Method. 

DIFFICULTY is often experienced in consolidating a 
waterhountl macatlam road during very hot and dry 
periods. or i n  obtaining sufficient watcr for this pur- 
pose at reasonable C ~ J S ~ .  Under these conditio’ns, con- 
solidation is an unduly protracted and costly process. 
In coustructing a pavcinent which it is intended to sur- 
face with tar, it is sonietiiiies found that serious dis- 
integration !)y traffic occurs (luring tlie period tlie pave- 
ment has to be left open to trRHic prior to being tar- 
surfaced. This also occurs when a considerable length 
of pavement has to he availahle heforc surfacing with 
tar, delivered in railway tank waggons in consignments 
of 6 . m  to 8.000 gallons, can he started. Considerahle 
silecess has 1)een achicvctl in the Couuty of Cumber- 
land in reconditioning waterbound macadam pavements 
by applying a light tar penetration coat instead of 
attempting to consolitlate the surface as ivaterhonntl 
macadam. 

The  procetlnre adopted is to reshape the csisting 
pavement and apply np to about z to 2% inches (con- 
solidated) of 1%-inch antl ?A-inch metal in  the pro- 
portions of about 70 per cent. and 30 per cent., re- 
spectively. The surface is rolled without watering 
until the metal is packed as tightly as possible in its 
dry state, and tar (No. 2 Board’s specification) is then 
applied ;it the rate of approximately $-gallon pcr 
square yard antl covered with metal of %-inch gauge 
or finer, which is well rolled in. The pavement is the’n 
opened to traffic, but after. say. sonic six months nf 
wear it is generally nccessary to apply a seal coat of 
either tar or bitumen. 

The lengths of road i l l  the County of Cumberland 
treated by this semi-penetration process have shown 
satisfactory results to date. One section of the Castle- 
rcagli-Bringell~-road (Main Road No. I jq ) ,  extend- 
ing over a length of ahout )$ mile, which, prior to 
treatment. was badly rutted. was reshaped and about 
4 tons of metal per chain of road (18 feet wide) was 
added. Since treatment as drscrihed ahovc. no atten- 
tion has been required in the way of maintenance for 
two years. Another section, ahout a mile in length, 
on tlie Castlereagh-road (Main Road No. 15;).  which 
was treated in i y q  and sealed with bitumen after six 
months’ wear, is still i n  cxccllent condition. An ex- 
tension of this pavement. which called for complete 
resheeting with 12 tons of metal ( 1 %  inch to inch 
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Dcllingen .. .  

Patrick Plains ... 
Uoolooroo .. .  

Wallarobba ... 

gauge) per chain, was given )4 gallon of 8o-ioo 
penetration bitumen per square yard. This surface 
was sealed with bitumen after about six months, and 
after twelve months further wear is still in good con 
clition. Thc abovenientioned work was carried out at 
a cost of betwee’ii .fro to f t 8  per chain, 18 feet wide. - 
Re-sheeting with Pre-mixed Macadam 

in the County of Cumberland. 
T I r E  pavements of  many of the roads leading out 
from Sydney constructed prior to the Board’s inccp- 
tioii consisted of a sandstone foundation with a wear- 
iiig course of bitumen-surfaced water bound macadam, 
or bituminous penetration macadam. Besides periodi- 
cal resurfacing of these pavements (referred to in last 
month’s notes), special treatment has been required on 
certain lengths to remedy the unevenness or “ wav- 
iiig” of the pavement which results from slight locd 

s. d. 
1 1 9  Construction of single-span timber beam bridge and M. l-lanly . . . . . .  5’2 I8 0 

1052 Formation and gravelling, 3,273 1in.ft.. in thrcc sections ... Sullivan arid Wcst ... 281 I 8  0 
I Z  Gravel construction, 70 chains, between r8  m. 14 chs. and Petrie Davis and Sons 375 8 6 

I128  Formation, with culverts and fencing, 4.075 lin. f t .  ... R. G. Perrin, jnn. ... I,o7* 9 0 

approaclics at 7) m. from Bellingen. 

19 m. 4 chs. 

subsidences of tlic foundation and impact of traftic. 
lksheeting with a thin layer of premixed bituminous 
niacadani has been found to he an ecouomical means 
of effecting this reconditioning. The irregularities of 
the surface arc smoothed out and at the same time the 
road crust is strengthened. I t  has lieen found that a 
carefully-gratletl and proportioned mixture will with- 
stand the impact of traliic, even when laid in sheets of 
less than .H-inch average thickness. A consider- 
able area of such work has becn carricd out by thc 
iiietropolitan niaititenance branch. the most recently- 
treated sections heing the Hume Highway betwecii 
Lansdowne bridge and the Cross Roads. the Prince’s 
1-iighway in Roclittalc and Kogarah. and tlie Great 
\A‘esterii Highway at Springwood. Altogether sonie 
220.000 square yards of reconditioning of this nature 
hxve been carried out since 1st July. 1930. 11.000 tolls 
of materials, mixed either at tlie Board’s depots or 
obtained from councils’ mixing plants, having been 
1:Lid. 

Bridge timber-rh in. dia.. 120 f t . ;  6 in. x 6 in. - q8 ft.;  
.; f t .  3 in. x 6 in. x 4 in.--rog sup ft.; I2  ft. x 4 in. x 4 in- 
128 sup. ft.; I Z  ft. x 4 in. x 3 i o . 3 6  sup. f t . ;  8 in.-Io in. widc, 
5 in. thick, 17 ft. lengths-~,o40 sup. ft.  

- 1,h20 sup. it.: 9 in.-io in. widc, 4 in. thick, 26 ft. 
lengths, - 1,360 sup. ft.; 9 in.-ro in. wide, 4 in. thick, 
20 ft. 3 in. lengths-2++ sup. f t .  

Sand-1.600 tons . . . . . . . . . . . . . . . . . . . . .  

Bridgetimbcr--gin.-9in. wide, 3 i n .  thick, 13 ft. 6in.  lengths 

Blue metal-14 in., .;oo tons . . . . . . . . . . . . . . .  

Tenders and Quotations Accepted. 

Ison & CoInpxny . . . . . . . . . .  

Hargense a n d  Sweeney . . . . . . . .  

Cancelled. 
Emu and Prospect Gravel and Road M c t ~  

The acceptance by the respective Councils of the followingTenders has been approved by the Board during t h e  
month of May, 1931 :- 

Work. 
Name of Amount of 

Recommended Tenderer. ’ Recammended Tender. Descnptrm. Shire or 1 Ki;; I 
Mumcipalq.  

Blne metal-$ in. 500 tons 
Eridge timbcr-15 in. dia. - 41 f t . ;  I 2  in. x 1 2  in. - 17 ft . :  

. . . . . . . . . . . . . . .  
6 ft .  x 6 in. x 0 in. - 228 sup. f t . ;  7 in.-ro in. wide, 4 in. 
thick, 16 it. 3 in. lengths - 384 sup. ft.: 7 in.-io in. 
wide, 4 in. thick, 15 ft. Imgths - 3313 sup. ft. 

Reinforced concrete pipes-18 in. dia.. 40 it. 6 in. 
Maintainer blade+-3 sets of 15 each 
Steel transfer cabinet. one only 
Tar-&. 3, I ,3.+4 gals. 
Uridge tiniber--.7 in.-Io in. wide, 4 in. thick, 0-6 ft. lengths- 

Bridge t i m b e r 4  in. x 8 in.-304 sup. ft. 

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

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

8,000 sup. ft. 
Cllain wire fencing-24 in. s 100 ft. x z in. x No. 8 gauge, 500 ft. 

. . . . . . . . .  

Co. 
N.S.W. Associated H.M.Q. 
Hargense and Sweeney ... 

State M o n k  Pipe Works ... 
Sydney Stecl Co. . . . . . .  
Vorster’s Bedsteads Ltd. ... 
Australian Gas Light Co. ... 
Northern Trading Co. ... 

Allen Taylor PU Co.  Ltd. 
Rvlands Bros. (Anst.\ Ltd. 

... 

No. of 
Quotation. 

28 

33 

38 
39 

40 

4’ 
43 
44 
45 
46 

47 
49 

~ 

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

Amount of 
Accepted 

Quotation. 

f s. d. 
34 6 0 

50 o o 

77.5 0 0 

175 0 0 
35  I 9 

I8 I8 0 

15 IO o 
4 9  0 0 

106 0 0 

8 6 X  

(7 per set. 

5 18 ? 
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