
ITH the closing of the financial year ou 30th 
June last, it is opportune to take stock of W the present position of main and dcvelop- 

nicntal road conditions and requirements. 
As forecasted in the ; \ ups t .  1~1.30, issne of ,Ai'ni+z 

Roads, the year 1930.31 has been one of grcat tlift..culty 
for those responsible for the upkeep of the roads of 
the State. Municipal and Shire Couiirils and the Board 
have all been confrontcd with the problem of prevent- 
ing. with the reduced funds available, the tleteriorltion 
of the roads which have been placed in good order by 
past expenditure, and thus avoiding the sacrifice of the 
money which hacl been spent in their improvement. AS 
fa r  as the main roads arc concerned, the Board has 
made every endeavour to maintain the roads satisfac- 
torily by devoting the nlaximum possible amount to 
this purpose, applying to permanent works only those 
amounts which were required to cornpletc construction 
works, as well as negotiations for the acquisitio:I of 
land for widening whicli werc in  hand, or proniised. 
when the year commenced and hatl to be hrought to 
finality, or to untlertakc replacement works such as 
the reconstruction of britlges on the verge of collapse. 
Work of this last nature, although broadly shown in 
the expenditure as construction ant1 reconstruction, is, 
it will be agreed, as  f a r  as relative urgency is concerned, 
equivalent to maintenance \vork. 

All money paid by the Commonweallti Government 
under the Federal Aid Roads Agreement was required 
to be expended on construction or reconstruction.* 

The  expenditure on maintenance therefore was re- 
duced during the year not only because of falling 
revenue, but to an extent greater than the Board would 

This will shortly be changed-see article on the Federal hid Roads Agreement 
on page 188. 

'LigtoG 

have wishcd because of the necessary application of 
certain funds to works of constructiou and reconstruc- 
tion. 

Thc  total reduction in expenditure last year 
amounted to over f ~ ,  ;OO,OOO when compared with the 
year 1929-30 (the year of maximum expenditure on 
main and develoliniental roads). The  manner in which 
this reduction took place may Le seen in the table on 
the next page, which also shows the prohahle expendi- 
ture, as  f a r  as can be at present estimated. for the 
financial year 1931-32. 

The  division of expenditure in the first two funds 
(the Federal Aid Roads Fund and the Developmcntal 
Roads Fund deal onlv with construction works), and 
in the combined funds under the various headings is 
illustrated hy the diagrams on page 187, which show 
the distribution of each L I  expendcd for the past three 
years and the anticipated tlistrihation for 1931-32. 

It  will he noted that in the County of Cumberland. 
or metropolian division. a substantial proportion of 
tlw expenditure is required for interest antl loan re- 
payment, and that the principal retluction is taking 
place under the heading of construction. The  esti- 
mated annual sum required for niaintcnancc i. from 
fzoo,ooo to fzas.ooo (tlie average for the four years 
1926-30 was f 2 q . m .  which did not include any pro- 
vision fo r  the working of the Hawkesbury River fer- 
ries now in operation antl of which the share of the 
County of Cumberlantl Fund may he set down at 
f7.500).  During 1930-31, owing to the excellent 
condition into which the roads hatl Ileen Iirouglit 
by the expenditure of previous years, it was 
possible, without more than minor deterioration of 
tlie roads, to reduce the maintenance expenditure 
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(including the share of the Coanty of Cutiiher- 
land Fmid of the working of the ferries pre- 
viously mentioned) to f r 8 o . m  in order to permit 
certain important construction and resumption works. 
which were either i n  hand or promised. to be com- 
pleted or undertaken. The maintenance expenditure 
cannot, liowever, be continued at so low a figure with- 
out loss of condition. Consequently. the amount set 
down for construction during 1931-32 (L~28.000) is 
sufficient only to provide for the works of access to 
the Sydney Harbour Rridge (the new road froin the 
bridge lieatl to the junction of Miller antl Mount 
streets, and Spofforth-strec: on the North Sydney side, 

set aside for trunk antl ordinary main roads main- 
tenance to 3rst  1)eceiiil)cr. i03o. s n l h  to c x t e d  the 
1jrogrammcs of wnrlc ti, sot11 April. 1931. On this 
latter date. however, it was seen that the Board's 
revenue \\'as still ialling and that it mould he impos- 
sible to continue to su1)sitlise expenditure by country 
councils on the basis which liatl applied from 1st July. 
I ~ R ,  viz., that the Board should Iiear two-third.: of 
the cost oi work on trunk r o d s  and three-fifths of the 
cost o f  work on ortlinary main rontls. 'k Board 
therefore advised couiicils. on 1st May. 1937, that 
future assistance for work on niain roads would bc 
granted on the miiiiinuti hasis set out i n  the Main 

__ . . . . .  ~~~~~~~~ . . . . . . . . . . . . . . .  _. . ~~ _____~ 
COUKTY 07 CUMRF.RI..ANIl h1AlN IIOAnS FCJNIl- i 

Maintenance . . . .  , . . . . . . . . . . . . . . . .  204,788 
Construction and reconstruction (includinc land acquisition) __. ,  633. j69  

... 2 0 h ,  j X 9  

... 23,841 
_ . . I  2,788 Miscellineous . . . . . . . . . . . . . . .  

Totals . . . . . . . . .  
COUNTRY MAIN ROADS FUM- 

Maintenance . . . . . . . . . . . . . . .  
Constrnction and reconstruction . . . . . .  
Interest and loan repayment . . . . . . . . .  
Administration . . . . . . . . . . . . . . .  
Miscellaneous (including plant running expenses) 

Totals . . . . . . . . .  
FEDERAL A m  l l o ~ n s  FUND- 

Constructinn 2nd reconstruction . . . . . .  
Loan rcp.iynlcut . . . . . . . . . . . . . . .  

Totals . . . . . . . . .  
~~)EVELOPhlENTAI.  ROADS F C N D -  

Construction . . . . . . . . . . . . . . .  
Administration . . . . . . . . . . . . . . .  

Totals . . . . . . . . .  
GRAND TOTAL ALL FUNDS-- 

Maintenance . . . . . . . . . . . . . . .  
Construction and reconstruction . . . . . .  
Interest and loan repaymmt . . . . . . . . .  
Administration . . . . . . . . . . . . . . .  
Miscellaneous . . . . . . . . . . . . . . .  

Tot ;XIS . . . . . . . . .  - ~ .. ~- 

Interest and loan repayment . . . . . . . . .  
Administration . . . . . . . . . . . . . . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

I L 
r8o,ooo I j'7,QQX 

3 6 ~ , 5 l 7  , 128.000 
2 3 2 , 8 9 1  2 7 4 , 0 0 0  

2 1 , 1 0 5  18,000 
r0 , Iho  , ......... 

L 

185,618 4.1.000 
i.113 ......... 

from ]<anger's-road to Military-road) which should, 
i f  possible, bc conipletetl in  time for the opening of tlie 
bridge, antl ior the payment of claims on account of 
resumptions already effected or in hand. \\'ere the 
Federal Aid Road moneys availalde, it would he 1'0s- 
sible to augment the maintenance allocation to tlie 
desirable minimum. 

In the Country Main Roads Fund also, sirbstatitial 
reductions have been necessary under both the Iiead- 
ings of construction and maintenance. '1% loss of 
income to this fund was so acnte in the earlier months 
of last financial year that the Board was compelled, i n  
October, 1930, to reduce the State Highway main- 
tenance works. of which the Board bears the full cost, 
hy one-third. and to make the funds which h x l  been 

Roads Act. k., the Board and councils shall each bear 
one-half the cost. 

For the current financial year, practically the whole 
of the available funds. after providing for interest and 
loan repayments and tnisccllancous cxpcnscs, has been 
set aside for maintenance, viz., fCm6,ooo out of a total 
of f<@~,ooo. The  comparatively sniall sum of fgo.ooo 
allocated to construction is for the replacement of a 
number of bridges which are worn out and cannot 
longer be expected to carry traffic safely. f lere again 
the sum available for niainteiiance is approximately 
f250,mo short of that ncctled to prevent deterioration. 
and can only be made good by the resumption of the 
payiient of Federal !\i('. Road moneys. while there is 
at least froo,ooo worth of other bridgc rcplac.e:nent 
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works which would. uiider niore favouralile circium- 
stances, warrant ;tuttiorisation. 

In the Federal i\id Roads Fuiitl, tlie sum of LG41,ac)~ 
for  the year 1930-31 represents f524.36r cspentletl 
froin ordinary Fctlcral Aid E'untls prior to 1st .4pril, 
1930 (on which date tlie Commonwealth suspeiitletl for 
the time being the payment of furtlier Federal Aid 
inoneys to New South L\'alesj, antl fr rG,c)sr expeiitle(l 
out of the balancc of State funds in haiitl on 1st .4pril, 
1931, and an advance of f233.SS4 made by the Uiien- 
ployiiieiit Relief ~'onncii  I (J  tide ovcr the suspension 
mentioned and to complete certain contract works i n  
progress atitl any similar (lay Iahour work to such :I 

the al)sence of any supply of such funds the cxpcndi- 
ture last year fell substantially. 'I'he sum of f i q ~ ~ ~  
set down for expenditure this year reprcscnts the 
uncspcntletl balances of moneys already allocated tq 
councils. 

Apart from tlie major items of expenditure of coii- 
struction and maintenance. i t  will be noted that the 
pr~r1)ortioii of interest and loan repayments to total 
expentlittire has increased in  ~930-31 and will still 
further increase in  1t1.31-32. This is, of course, due to 
the fact that interest antl sinking fund charge5 arc  
fixed, ant l  n,lien shown i n  relation to a reduced total 
cxpeii(liture mis t  display a higher percentage. The 

1928/29 1329/30 1930/31 193lb2 

nstrurtiun 11/10 n*r uction9/ Mainten 
Muntena_nce 3/10 t J o 4 e n a n t P  42, Maintenance 4 6 )  Construr[mrr 4'2i 

1 4 s  1,' 

A d n E s t "  >d Adminlst" 

Interr5t 4 6, Interest 9' 

C O U N T Y  -di CUMBERLAND M A I N  ROADS FUND 
Momtenonce 1015 Maintenonce 131i 

truction 6C Construdioi 2 

COUNTRY MAIN ROADS FUND 

Irler-st If5 .\ 
.TOIS :-llainlmantc incisdrs minor irrrproocmmt li.ork.7. 

Inferest rnclrdes rcpaynmt of insbclvncnls of 

Graph ahowing to scale the expenditures for the par: three years. and the estimated expenditure for 1931.32. The 
areas of the circles represent the total expenditure trom each fund for each year, and the radial lines show the 
amounts expended under each head. The figures indicate how each f is distributed amongat the several heedingn. 
The Federal Aid Roads Fund and the Developmental Roads Fund, which deal only with construction. have not been 

./ 

TOTAL. ALL F U N D S  pr inc ipnl .  

shown separately. 

degree as to make theni safe or availal>le for use hy 
trafic. The  amount net tlowtl for 1931-32 (fr42.000) 
represents tlie unespentletl resiclue ( L I  1 r . m )  of this 
advance, together with fjo.ooo for \\'esterti Division 
roads. of which f 10.000 will be provitletl by Statc motor 
taxation and f20,000 hy I'arlianientary appropriation 
as laid down by sectinii ~ r n  of the Main Roads Act. 
Shonltl this latter suni not bc votctl hy I'ai-liarnetit, tlie 
estimate should he reduced accordingly. Any further 
expenditure beyond that set down in the table must 
await the resumption of payment of Federal Aid Road 
moneys. 

The  construction of clevelopmental roads has in the 
past been carried ont mostly from loan funds, and in 

rate of 4s. 4Gtl. in the f ,  01- 22 per cent. for the current 
year is not considered to he too high, Iiowever, when 
it is remembered that thc rate is the outcome of a 
definite borrowing policy to place the main roads in 
reasonably good condition and locations with a mini- 
mum of delay. The ratc \vi11 not increase (unless by 
further restriction in income) and will in fact gratlu- 
ally decrease as loans conmelice to mature. More- 
over, the benefits accruing from this expenditure will 
last for many years, antl in most cases for a period 
well beyond the term of the loans. e.g.. rartliworlts on  
the Sydney-Newcastle scction of the Pacific Highway 
and road widenings in the metropolitan area. 

(Coitrltidrd nit pogc is].) 
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Federal Aid Roads Agreement. 
N the April, 1330, issue of M a C  Roads, rcfereiice 

was made to the decision of a Premiers' Confer- 
ence held at Canherra during February, 1930, 

to amend the Federal Aid Roads Agreement so a: to 
eliminate all clauscs other than those which provlded 
for  tlie distribution of f z , m , m  of Commonwealth 
revenues among the States on the basis of the original 
agreement, viz., three-fifths population and two-fifths 
area. A full accolint of the negotiations which led up 
to this decision was subsequently given in the Board's 
Fifth Annual Report. 

( I )  As froni zrst February, 1930, all further con- 
tributions by the States pro rata with the 
Conimoiiwealth were eliminated. 

( 2 )  The Con~monwealth grant to the State.; was 
to be mai-itaineii at the same rate as fornlerly 
and be distributed among the States in the 
same proportions as under the original agr('e- 
ment. 

(3)  The  moiiey could be used for any class of 
road work, viz., mainte'nance, repair, con- 
struction or reconstruction as the Stat.es with- 
out reference to the Commonwealth might 
deem desirable. 

A draf t  agreement embodying these terms was, in 
due course, drawn up by the Commonwealth Govcrn- 
ment, signed by the Prime Minister (Hon. J. H. 
Scullin, M.P., P.C.) on 29th July, 1930, and forwarded 
to the States for similar action hy the Premiers. This 
amended agreement was subsequently ratified by the 
Parliaments of Queensland ahd South Australia, but 
r'ot by those of the Commonwcalth and other Statcs. 
However, a t  a meeting of the Loan Council, held on 
8th August, T930, when the questions of bala'ncing bud- 
gets and of providing special assistance for the year 
1930-31 to South Australia were considered, the Prime 
Minister stated that the Commonwealth did not pro- 
pose to proceed with tlie ratification of the ncw agree- 
ment during the then current session of Parliament. 
He indicated thzt, pending further consideration of 
the question, payments to the States in respect of 
Federal Aid roads would be dealt with as formerly. 

A t  a later meeting of the Loan Council held dn 11th 
November, 1930, ir was decided that, to avoid incon- 
venience to the States and at the sanic time to comply 
with the ternis of the original agreement, pending 
the ratification of the amended agreement, each 35s. 
paid to the States by the Commonwealth should be 
regarded as consisting of 20s. grant aut1 I js. advance 
( to  enable the State to subscribe its quota) subject 
only to the total payment by tlic Commonwealth in 
this nlan'ner not exceeding the amount which would 
have been paid by the Commonwealtll i f  each State 
could have providcd its quota from its own resources. 
I t  was also resol..ed that the whole question of the 
Federal Aid Roads Agreement should be further con- 
sidered a t  the next Premiers' Conference. 

A t  that conference. held on 10th February, 1931, 
the Prime Minister pointed out that whereas a duty 

I 

This decision meant that- 

of zd. per gallon C I I  petrol and duties on chassis form- 
erly produced a r v z n u e  of more than f z , o o o , m  per 
year, now the yield froni tliosc sourc.cs was le 
fr.ooo,ooo per annum. It  \vas therefore imposs 
the Commniiwcalth to continue paying to the States 
at the rate of fa,ooo.ooo per annum for road purposes. 
H e  suggested tlint aftcr 30th June, 1931, this con- 
tribution should be reduced to the proceeds of a z$d. 
per gallon duty on all petrol clcarcd through the 
Customs for  home consumption, and. after discussion, 
the conference rcFolvct1 tliat- 

The Fetler:il Aid Roads Agrccmcnt be amentlerl 
to provide that ;IS from 1st July. 1931. the Com- 
monwealth sild1 pay to the Statcs a sum equal to 
2 s d .  per gal!on on all petrol cleared through the 
Customs for home consumption. such siuil to be 
apportioned among the States 0'11 the same basis 
as the fz,mc.m set nut in the agrccmeiit; all 
other conditims contained in the roads agremient 
to be cancelled. 

On the hasis of 2g.d. per gallon on petrol cleared for 
home consuniptioii, the amounts payable t n  tlie States 
as a whole during the past four ycars would have been 
approximately as follow :-- 

1927-28 . .  . . f1.742.000 
1928-29 . .  . . 2,08~.ooo 
1929-30 . .  . . 2,437.m 
1930-31 . .  . . 1.goo.ooo 

I t  was estimated at the date of the conference that 
tlie figure for 1y3o-31 would he f ~,ann,ooo. 

forwarded by thc Prime Minister for the considera- 
tiou of the various States on ~ 3 r d  April, 1931. It  
provided that thi j  per-gallon payment should be reck- 
oned on the naphtha, benzine, benzoline, gasoline, 
pentanc, petrol, and other petroleum or oil spirit dealt 
with by the Customs under a particular item of the 
Tariff Schedule. 

A t  a special cotLference of Commonwealth and State 
Ministers 'called by the Prime Minister and hclcl at 
Melbourne from a j t h  May to 11th June, 1931. this 
agrecmcnt was discussed. Representatives of the 
States pointed out that by limiting the reference in the 
agreement to one particular tariff item. any rearrauge- 
ment of the tariff schcdule might suhstantially affect 
the volume of pclrol upon which the ratc of z s d .  
could be reckone<l, while hy excluding any reference 
to locally distilletl petrol, any changc in the national 
habit by the substitution of local relining for the im- 
portation of the refined commodity might cause n 
similar drop. As the consumption of the petrol. whcr- 
ever distilled. would result in the wear of the roails 
over which it would propel vehicles, it seemed reason- 
able that the amount of the petrol tax to be set aside 
for road purposes should be reckoned on all petrol, 
whether imported in a distilled condition, or distilled 
locally. 

A t  this confcreiicc. a report was also suimiittetl 
showing that whereas the Commonwealth C;overnment 

A revised amcj:ded agreement on these lines was - 
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had, a t  the time of the passage of the Federal Aid 
Roads Act in 19?6. imposed a special duty of zcl. per 
gallo'n on petrol, cstiinatetl to realise f 1,50o,000 per 
annum and additional duties on chassis, estimated to 
realisc f.joo.ooo pcr annuin. the receipts to (late had 
been- 

~~ ~ ~~ ~~~~ 

Petrol 1 (zd.  per galloa). 1 I 
1 9 2 6 2 7  . . . . . .  1,oj7,ooo L I  ...... L I  I ,077,000 L 
1928-29 . . . . . .  1,668,000 40.5,OOO 1 2,073,000 
1927-28 . . . . . .  1,394,000 237,000 ~ , G j r , m o  

1929-30 . . . . . .  I , ~ ~ O , M O *  258,000 2,ron.ooo 
1930-31 . . . . . . .  8 1 5 , O O O t  2n.000 j 84.3,000 

~ ~~~~~ ~ ~ ~~ ~ - ~~ 

The receipts for q q - 3 0  were irttlated somewhat by heavy clearances of 
petrol in the last four months. t Approximately ten months. 

Since 1st July, 1930, there had been a largc drop 
in petrol consumption and imports of chassis and the 
special tax of zd. per galloh on petrol had produced 
the following sirins each month :-- 

I L 
July . . . . . . . . . . . .  83,000 
August . . . . . . . . . . . .  28.000 
September . . . . . . . . .  74,ooo 
October . . . . . . . . . . . .  74,000 
November . . . . . . . . .  73,000 
Dccornbcr . . . . . . . . .  106,ooo 

Total for six months _.. 4;398,000 398,000 

January . . . . . . . . . . . .  95,000 
February . . . . . . . . . . . .  99.000 
March . . . . . . . . . . . .  119,000 
April . . . . . . . . . . . .  IO.+.OOO 

Total for four months ... &17,000 4 1 7 . 0 ~  

<ti 15,000 

I t  was estimatcd from these figures. that the collec- 
tions for 1930-31, reckoned on a basis of z%d. per 
gallon, woulcl realise tiiorc than \vas anticipated in 
February, viz.. f 1.~00,ooo. 

The  present customs tax on petrol is 7d. per gallon, 
while the excise t.ix on local rcfinings is 4d. per gallon. 
After discussion. it was agreed that it was necessary 
to amend the draft agreement to provide that the States 
should not he drprived of some of their expected 
revenue because oT the possibility of increasing quanti- 
ties of crude oil being imported and rcfinctl locally, 
and the Commonwealth Government undertook to go 
into the various matters raised by the States and 
embody in the agreement provision for a further pay- 
ment to the States of s / ~ ~ t h s  ( i .e . ,  the same propor- 
tion of the cxcisc tax as is devoted from the customs 
tax to roads) of excise collections on petrol refined 
in Australia. 

The terms of the revised agreement were explained 
by the Federal Treasurer during the delivery of his 
Budget Speecli on 10th July, 1931. Instead of fixing 
the proportion of the excise tax to be devoted to roads 
a t  5/14ths of that tax (which would aniount at present 
rates to 1.43~1. per gallon), the Commonwedkh has 
suggested that this should he fixed at the definite rate 
of I '4 t l .  per gallon. 
On the basis of the present level of collectio'ns. this 
means a further payment to the States of about 
f130,ooo per annum. Hence, if the collections on 

petrol are maintained at the level of the eleven months 
ended 31st May. 1931. the total amount that will be 
available atmually for distribution to the States as a 
whole will be approximately t1,400,000, viz., imports 
at z>/zd. per gallon f 1 . 2 7 0 , ~ ~ )  and excise at r><d. 
per gallon f130,m. For  the first three months of 
the year 1930-31, the imports were abnormally low 
because of heavy clearances prior to July. If the 
collections are maintained at the level of the eight 
months ended 3rst  May, 1931, the total annual amount 
payable to the Sistes will be about f1,580,000, viz., 
imports f1 ,450 ,00~ and excise f13opm. At a total of 
f1.400.000. the share of New South Wales will be 
f386.400 per ahniim. while at a total of fr,j%,ooo it 
will be f 4 3 6 , m  per annum. 

Prospects for 1931-32. 
(Cutitiniced front pnge 187.) 

Similarly. the cost of administration has a tendency 
to increase, in percentage ternis, as income and expendi- 
ture fall. This also is due. in some measure. to fixed 
charges, such as rentals under leases and audit fees. 
With a view to keeping it in proportion to its work, 
the Board has been under the necessity of carrying out 
systematic retrenclitnent and rationings during the past 
year, and recently obtained, with the consent of the 
Professional Officers' Association, a variation of the 
award governing its professional staff, which permits 
it to extend the rationing (which from 23rd Fehruary, 
1937, to 30th June, 1931. had been at a maximum of 
one week off in six) up to 40 per cent. of the time of 
any group of officers in which therc would otherwise 
be a surplus. Each group has therefore been examined 
on the basis of the work available for that group, and 
the necessary adjustments Imade, wherever possible by 
rationing, but when not possible solely in this manner, 
hy rationing comhined with the retrenchment of single 
or less efficient officers. Everv care has been taken to 
adjust the arrangements, so fa r  as tlic Board could 
ascertain. in a manner which would inflict the mini- 
mum aggregate hardship and at the sanie time maintain 
efficiency: I 

The present position of main road work is. therefore. 
that a curtailment of income hoth from revenue and 
loan sources has forced a rcstrictiori of expenditure to 
works which are designed to maintain the roads in 
their existing condition rather than to improve them. 
There are not at present funds to provide for any addi- 
tional main roads or even for works of construction or 
reconstruction on existing main- roads. The  regular 
income of the Board is barely sufficient to pay for day 
to day maintenance, after proridin:: for interest and 
sinking fund on past loans and for administration. 
When. however, further Federal moneys become avail- 
able, they will under the new agreement be able to be 
used for maintenance, and if so used will ensure that 
the roads will at least not go back, even i f  they cannot 
be improved. - 
The Kiama- Jamberoo-Robertson Road. 

The Kiama Municipal Council is reconditioning and 
resurfacing ii pot-holed length of the Kiama-Jamberoo- 
Rohcrtson road ( W O .  264). 
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News of the Month. 

Metropolitan Division. 
Traffic statistics to 30th Julie, 1931. for I’cat’s Ferry 

confirm the conclusions drawn from earlier records atid 
presented in the February and hlarch. 1931, numbcrs of 
M a i n  Road.r. Tlie average weekly traffic obtaining be- 
fore the Christmas holidays was maintained until 
]Caster, the Easter-week traffic being approximately 
three-quartcrs of that during Christmas week. There 
was a distinct falling off for several weelis just before 
and after Easter as at previous holiday seasons. indicat- 
ing that much traffic is arranged to coincide with Iioli- 
day periotls. Since lk s t c r .  the traffic has fluctuated 
with the weather conditions. The March average was 
well niaintainctl during May antl tlic first fortnight of 
June. but the alinormal weather conditions during the 
latter half of June. were reflected in a sharp dccline in 

Miiiiicip:il ~ ‘ ~ J U l i C i ~  anitl ol)cratccl ;is ;I tnll liridge until 
28th March. I L ) ~ ,  ivlien the tolls wcre discontinuecl 
and the bridge was transferred to tlie control of the 
Public \\orlts Department. Tlie niajur portion of the 
bridge is of timber. the doulilc-leaf. electrically operated 
bascule span and an adjacent truss span I)eiiig of steel. 

Outer Metropolitan Division. 
l’lie n1)elirli on the kerb at the intersection of 

h1;inninp nnd Terralong streets ( poyt ufiice corner) 011 

the Prince’s I Iig:!wny in  the M.lunicipaIity of Kiama 
Iiaving been reiiiu\-e(l to a site on the opposite side of 
the street, the corner is being rountletl antl improved 
tirainage facilitir-, provitletl. 

The re-siu-facing of tli? first s miles north of Alooiiey 
Point. oii tlie Pacitic I-lighway. has l)ecn coiiiiiieiiced. 

Left-Flood waters from Tarcutta Creek bloskinc the Moil aro Highway near its junction with the Hume Highway at 

Right-Waters from Kyeamba Creek crossing the Monaro Highway on the Wagga side of Alfred Town on the same day. 
Lower Tarcutta. on 24th June.  1931. 

the ferry trafiic. The  daily average iiwiilwr of vehicles 
up to I rth January was jSS. and tlic corl:espuntling 
figure for the period I It11 J:inuriry-~Sth June was 405 
vehicles Iier tlay. . \ s  forecasted in thc. \ I  arch Ilulli1,cr 
of illtrir~ lioads, the continuance of the 0 : i . i i ~ , - i ~ . ~ o  p.111.  

service was considered in  thc light of t l i c  night tr;IRic 
oiYering. rcsiiltiiig in  tlie sul)qtitution of :i (I a.ii:.-~o,p 
I).iii. service from j t h  h tay  oti\vartls. 

Nepean Shirc and St. hlary’s l l un ic i ld  Cuiulcils 
arc itiiprbviiig ( kplian School road (par t  o f  the Ca lm-  
matta-I,utldeiiliaiii secondary road. No. ‘ O L O )  betwren 
tlie ciid of the rcwiitly r C ~ ~ J l l S t ~ l i c t ~ ~ l  sectiou. &ut one 
inilc west of Co\\iliasture-ro;i(l. antl Lutltlenham. ‘I’he 
gravel antl earth formation is Iwiiig rcgr:i(lcrl and addi- 
tional pravcl atltletl where necessary. the : i i m  being to 
pratlnally raise the stantlard of tlie road, wliich c m -  
iwcts 1,uddenham. \f~allaci;i atitl Mulgoa with the 
Huiiie Highway at C;ibrainatta. 

The control o f  the Spit Rritlge over h.litltlle I-Tai-l~our. 
between Mosman and hIaiily. has been uiitlertaken by 
the Boarrl. antl tlic bridge is now being maintained ant1 
operated by the lioard’s staff. l’his Irriclge \vas Iiuilt 
by the Sydney H;irl)oti1- Trust 0 1 1  belialf of thc h~r:lnly 

, .  I lie pveiiicvit. whidi i.; of loc;tI gravel. was tar sur- 

with tar is being uiitlc~rtaken n-itli a vicw to I)uiltliiig up 
;i tliiclicr mat more in Itreping ivitli the nertls of fast 
traffic exlierienced on this section. 

Tlie Mitt;~go~lg-llowral-l\fos.i Vale 1-oacl ( No. 360) 
in  the h I~ i i i i c i~ i : i l i t~~  of Bowral has been reronstructetl 
I!et\veeii -street ;mtl the northcrii mwiicipal boun- 
tlary ( ( i d )  H i l l )  IQ: Cotitractora ’ \\.oriier antl McFar- 
laiic. ‘l‘lie iiew ru:itl consists of ;i waterhotml mac- 
:idam Iiasc coursc. 6 inrlics tliicl,. ;nid a pciictration 
niacatl;im surfacc coiirse. 3 inchcs thick an(1 i(i feet 
wide. with 4 feet shoultlers. Prior to commelicing the 
work. alternative pr(q~osaIs iiwolving deviations for 
improving thc grades were consitlrretl. Ilut the nen. 
work closely foll the old road. which has Iiccn re- 
graded wlierc tic iry to improve the levels. This 
work colinects at the municipal bonndary with the 
recently complete,l (; i l l  rlcviation i n  the Municipality 
of Xrit:ap(lllg. T . c  Ixtter. in contrast to tlic construc- 
tioi- iii l h n m l .  iiiclutled high eml~anknients \vIiich 
!inye Iicm pavctl a< a h s t  stage with w;itei-hound 
iiiacarlam se:iletl with tar, peiidiiig fu l l  coiisoli(l;itiotl. 

lacctl in 1~)eceml)er. ~ o j o .  , .  I he pi-esrnt re-surfacing 
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Upper Northern Division. 
.? lc>lgtii of I mile on tlie Great Northern Highway 

in the Municipality of Tenterfield, has Iiccn tar-sur- 
faccd, in extension of a length of 3.300 feet surfaced 
last year. 

Contractor i;. P. Sylvester has completed the coil- 
atruction of gc)o feet of gravel pavement, and I mile 
32()55 feet of earth formation on the Big Hill tlevia- 
tion mi the C~r:!frort-Baryulgi1 road (No. 1 5 0 )  in the 
Shire of Copan l iu r s t ,  conipleting the deviation, thc 
first section of which was constructed in 1927. 

The coiistructiui of 4.344 fcet of waterbound mac- 
a.dam pavement atid a three-cell 1 0  feet by IO feet re- 
inforced concrcte box culvcrt ovcr Horsestation Creek, 
on the Kyogle-Rathbone's developmeiital road (No. 
r r q r ) ,  in tlic Shire of Kyogle, has been completed by 
Contractors J. and A. J. Hill. 

Lower Northern Division. 
In the July number of Mrriii Rotrds. reference was 

made to the grading af ter  rain of the shale pavements 
in the Tamworth district. particular rcfcrcnce being 

Riverina Division. 
During the first six months of 1931, the rainfall in 

In  June, the wet the Riverina registered 24 inches. 

- 

up rapidly into tlccp potholes during dry weather. An  
attempt will be made during future programmes to 
improve it in this rcspcct by the addition of ridge 
gravel. 

The Jlay and June rains have caused numerous 
traffic blocks on the main roads i n  the division. In 
Namoi Shire, the Narrabri-Moree road ( N o .  126) has 
been practically untrafficable north of Narrabri for 
some weeks ; i n  Erirraba Shire. the river crossings at 
Hoomi Creek on the Cobbadah-Narrabri road ( N o .  
133),  and at 1ronl)ark Creek on the Barraba-Bundarra 
road (No.  132) have on several occasions stopped 
trafic ; in Liverpool Plains Shire. the Oxley Highway 
was Ihcketl at Gunnetlah due to the Namoi River 
waters being over the road ; ant1 the Uralla-Walcha 
road (No.  r r j )  was blocked when Salisbury Creek 
overflowed. Trafie blocks such as these have been in- 
frequent in recent years. 

Left-The abutment of the b r i d s e  c l e s t r o y e J  on 

Right-The Mt. Adrah brndge over Hillas Creek, on the M onaro Highway. 

I Ith Jun.  a t  Hillas Creek. south of Gundagai. on the Hum? Highwav. 
The face of the abutment was torn away by the rrivforcernrnt when the superstructure was carried away. 

The washaway is shown on the left. 

made to the l'ani\l-orth-R.Iaiiilla trunk road (No. '63). 
Further heavy rains in  the latter half of June ern- 
phasised the valtlr of this work. Before the May 
rains, the Great Xorthern Highxiy in Peel Shire was 
rather rough, due to ~ i i i t ~ ~ c r o t i ~  potholes in which 
watcr collected and saturated the pavemetit. rendering 
it very greasy a;id difficult to travel. Kctorc the 
shale had set liar: again. the road was reshaped with 
graders, resulting in the eRect of the June rains being 
not nearly as noticeal)le. Furtlicr grading again re- 
stored the road. 

In Upper Hunter Shirc. arlvantage was taken of the 
wet weather to rc-shape a badly potholetl section of 
the Great Nor thmi  Ilighway Ixtween Wingen antl 
l'arkville. Potholes were lilletl with gravel from the 
shoulders and the length graded with a halry grader. 
while moist. riiitil a good cross-section was obtained. 
\\%at was previously one of the worse sections of thc 
Highway has I)ee:i converted at very little cost into :+ 
fair hurfacc. U8:iortutlatelv tlic creek gravel in the 
pavement i. tleticicnt in binding properties and breaks 

weather culminatccl i n  a total fall of 8 inches, causing 
considerable damage to the roads. As a consequence 
road work throughout the division. other than repairs 
to washaways, is largely at a stantlstill. 

(.)I1 the Urana-.'.lhury road (No.  1 2 5 ) .  the ovcrflow 
from Billabong Creek broke through tlie road embank- 
ment near Urana during the June flootls. A t  the new 
concrete bridge ovcr Billabong Creek at \Valbundrie, 
tlie flood, on 24th June, reached the tops of the piers, 
a height approxin;ately 2 fcet greater than any previ- 
ously recorded flood. The bridge was isolated, the sur- 
rounding country being suhmergetl. 

In  Kyeamba Shire. lmth Tarcutta antl Kycamha 
Creeks rose, on 24th Jniic. to a level approximately .I 
fcet higher than ally previous flood. with the result that 
the former blockctl the Monaro IHighu~ay at its junc- 
tion with the Huir,e Highway at Lower Tarcutta and 
tlie latter blocket1 the same road on the \Vagga side 
of ..2lfred Town lridge. 

O n  the Hume Highway. tlic concretc bridge over 
Hillas Creek, south of Gundagai, was washed away on 
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7 rtli J ~ ~ i i c .  Traflir \vas tlivertctl from Tuniblong to 
Mt. I-loreb. thence to iitlelotig. ;cntl then along the 
Monaro Fligliway ti: its juiiction with the Hume tligli- 
\\ay iiear Lower Tarcutta. On zzntl June. Hillas 
C'rcck altcrctl its course near Mt. .\tlrah, 011 the 
Mon;iro I 1  ighway between Atleloiig and Lower Tar- 
cutta. completcly washing away the apliroaclies to tlie 
Mt. Atlrah bridge and depositing large quaiitities of 
sand uiider the iatter. 'rlic western approach was 
scoured 4 feet below the natural surface of the ground 
atid 80 feet wide. Traffic was then divertcd from 
lltlelong. aloiig the Monaro Highway to Tumut, thence 
to \\To~itlalga and Tuml>arunilia. rejoining the Hume 
1 lighway at TittIc Billabong. north of 1 Iolbrook. Rc- 
ceiitly springs have broken out bct\vcen Tumut and 
\\:ontlalga. completely blocking the road to traffic. and 
necessitating a further diversion hetween Adelong and 
\\'ondalga. Tendcrs have been called for the supply 
o f  materials to repair the washamay at Mt. i2tlrah 
bridge on the Monaro HighwTay, antl the erection of 
ii teniporary structure over Hillas Creek on tlie Hume 
I ligliway has beeit arranged. 

Southern Division, 
The  State hlonier l'ipc and Keinforccrl Concrete 

\York.; Iias comlilcte~l thr atccl truss I)ritlgc over the 
Illnrrumliitlgce River  at Taemas, on the Y:iss-Tumut 
road ( N o .  ' 7 s ) .  This Iiritlgr was tlescl-il)etl atid illus- 
trated in  the Fel)ruary. 11)3o. and May. 1y31,  nuiiibers 
of Moir! Roods. 'I'he approaches liavc heen not yet 
conipletetl. litit. wlien the high level of the Murrum- 
bidgee towards the end of June reiideretl it impossible 
t~ carry on the punt service at Taemas. Contractors 
(iilroy and I<ol)son allowed traffic to me  the tinfinislied 
approaches and the bridge \\,as opened to traftic. 

Tallaganda Shirr Council has coiiipletetl extensive 
repairs to the bridge over Iteetly Creek. on the Dough- 
boy-Tarago road (,No. zfq) .  The bridge consists of 
two old 75 feet truss spans on a timber sill)-structure. 
Prior to the repairs. thc loatling on the 1)ridge w d S  

restricted owing to its condition. Some of the piles in 
tlie sub-structure antl some of thc truss menibers were 
renewed, ant1 a large proportion of the truss cross- 
beams and decking mas replnced with iicw timber. 

Expenditure from 1st July, 1930, to 30th June, 1931. 

1 

COIPNTY OF CUMBERLANU I\IAIN I lOADS FUND-  
Construction of Ruads and Bridges . . . . . . . . .  
Cost of Land Resumptions . . . . . . . . . . . . . . .  
Maintenance of Roads and Bridges . . . . . . . . .  
Repayment of I.oans . . . . . . . . . . . . . . . . . .  
Survey, Design, Supervision and Administration . . . . . .  
Miscellaiicons . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . . . .  
COUNTRY MAIN ROADS FUND- 

Construction of Roads and Bridges, including Resnmptions 
Maintrnance of Roads and Bridges . . . . . . . . .  
Repayment of T.oans . . . . . . . . . . . . . . . . . .  
Survey, Design, Supervision and Administration . . . . . .  
Miscellancous . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . .  
F E D E R A L  A I D  ROADS FUND- 

Construction of Koads and Bridges, including Resumptions 
Miscrll;ineous . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . .  
1)ISVILOPMENTAl. ROADS FUNU---  

Construction of Roads and Bridgrs . . . . . . . . .  
Snrvey, ncsign, Supervision ancl Administration . . . . . .  
il~iscellancous . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . . .  
SIIMMARY ALL F U K D S -  

Construction of Roads and Hridgrs. including Resuniptions 
Maintrnance of IZoads and RridErs . . . . . . . . .  
licpnymtmt of Loans . . . . . . . . . . . . . . . . . .  
Snrvcy, Design. Supervision and Administration . . . . . .  
\lisdlancoun . . . . . . . . . . . . . . . . . . . . .  

GRAND TOTALS . . . . . . . . .  

Expenditure 
from rsl July, x g p ,  to 

3r5t &lily. 1931. 

i- 

Total Expenditure 
to .3olli J w c ,  1931. 

Expenditure 
for month 

of June, 1931. 
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Mill Pond Bridge, Botany Road. 
N the early days of Sydney the water supply of the 

City was olbtaiiicd froin the Botany swamps. 
These consisted of fairly extensive areas of low- 

lying lands I~earing fresh water. which eniptierl into 
Botany Bay via a stream, iiow called the “ Mill Stream,” 
at a point % mile south of the mouth of Cook’s River. 
In  order to conserve the supply. eight earthen clams 
were in due course constructed 1)etweeii Gardencr’s- 
road and Botany Bay. forming n series of ponds. of 
which the second lowest, lcnown as Mill Poiid, was 
bisected by Eotany-road. i l t  the 1)oint of crossing tlie 
stream was formerly spanned by a four-span timl)er 
bridge, 60 feet long, ~xovidiiig a total waterway of 460 
square feet, but during the recotistructioii of Botany- 
road by the Botany Ruatl ‘Trust in ~924. this was rc- 
placed by a reinforced culvert. consisting of three rows 
of concrete piles. distant 10 feet 6 inches apart lotigi- 
tudinally. atid xurniountetl by a concrete deck. of whicli 

I of the Metropolitan ’Transport Trust  anti the Board 
inet at tlie site to determine what steps should lie taker1 
to restore access, antl the means of concerting action. 
Owing to the dislocation of the tram service and the 
losses of revenue involved it was decided that imniedi- 
ate action should bc conce~itratetl’ on providing tem- 
porary tneaiis of carrying the douhle line of traiii track 
across the gap in a niaiiner which would also provide 
a carriage-way for vehicular traffic. X 3 feet footway 
woultl he atltled to replace a tcmliorary footway erected 
lip the Trust on the eastern side of the road. ‘I’he 
precise iiiatinrr of coiistriictiiig this temporary bridge 
\vou!tl tlepentl. ho\rever. on the stability of the culvert, 
wliicli \vas still whollp under water, antl on whether it 
would Le necessary merely to restore the previous 
situation or to build a new strrictcire. .A diver was 
thercfore w i t  clown to exaininc the culvert, which was 
found to I)c generally intact, escel)t th:tt thc criiicrete 

?he washaway at Mi11 Pond liridge after the storm on 6th July.  193 I .  

tlie top was about 5 feet 6 iriclies below tlie level of tlie 
roadway. l h e  to tlie dam on the western side of 
Botany-road, tlie culvert was generally “ drowned.” 
and its waterway of 120 sqtiai-e feet was required to 
deal only with such of the storinwaters as  were not 
regulatctl or itiipoiiiidrtl by the tlams ;iliove it. 

During the very heavy storm on 6th July, 15131, one 
of the upper tlanis failed. releasing a I)otly of water 
which caused the succe5G-e failure of four !oa.er clams 
(all above Rotany-rod) ,  and in turn washed out the 
earth filling aliove the Mill Pond culvert antl the .road- 
\yay on either side to a total length of about 80 feet. 
1 raftic was thereby completely interrupted, the double 
line of tram trac!i wllich traverses the road Ixitig left 
suspcnded iii  mid-air. 

t l s  soon as tlie subsitlence o f  the stormwaters per- 
mitted an examination of the position, representatives 

sheathing which had been used to retain the filling 
behind the al)utiiient piles \vas foitnd to be partly 
brokcn arid displaced. 

I t  was evideiit, then, that if ilie culvert were to be 
retained the sirnplest cind the cheapest course would 
be to replace the shcathing and to restore the filling 
as quickly as possible. \\:hether the culvert should be 
retained or a larger one built would. however, tlcpend 
upon whether the lletropolitan \Vater, Sewerage and 
Drainage Board. which liatl charge of the swamps. pro- 
posed to reconstitute the dams or not. In  the former 
case, the storiiis would generally be regulated ; in the 
latter, the flow \voultl !)e free. except that, owing to the 
dams on the western side of Rotany-road, some portion 
of the watrrway untler the road nmuld always -be  

( C o u c l i i d d  011 pcrp 197.) 
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Highway Work in the United States. 
BY H. M. SHERRARD, M.C.E., Assoc. M.INsT. C.E. 

Assistant Chief C +n g tneer. ' 

(Contiiziied f r o w  page 167, J~r i i c ,  1931.) 
Penetration Macadam.-\Vhile there is still a consider- 

able proportion of penetration macadam in the United 
States. new construction work of this type has almost 
ceased i.n tlie western States, and very little. compara- 
tively, is being done in other parts of the country. In 
New York State there is more penetration ti~acadam 
than any other type. although the greater part is not on 
the highways. Some of the States have never done 
much of this class of work ; when it has 1)een necessary 
to change from light traflic to heavy traflic pavement. 
they,liave adopted concrete in preference to penetration 
macadam. .In other States, mixed-iti-placc surfaces, 
with their smoother riding qualities antl machine con- 
struction, have tlisplacetl penetration. l'enetration 
macadam still predominates in strme of the New Eng- 
lhnd States, notably Rhode Island antl Massachussetts. 

Rhode I.tEawd.-Perhaps the most unique featurc of 
the penetration work, and the one which contributes 
most to the life of the road, is that a drained sill)-hase 
of gravel, I foot wider than the pavement on each side, 
and 6 inches to 12 inches thick, is always provided. 

The base course is co'nstructed to a consolidated 
thickness of 5% inches, using 4 inches to I inch stonc 
(crusher-run) or crushed gravel. Tlie filler is either 
sand or I inch-dust stone. The base stone is required 
to have a French coefficient of 6 and a toughness of 
6. It  is regarded as  essential to thoroughly roll the 
base-course before any filler is applied. The'n the filler 
is applied in thin spreatlings, co'ncurrently with further 
rolling. First-class earth shoulders are provided. The 
crusher-run stone is considered to give greater com- 
pactness than an artificial mixture of 2% inch and 
1% inch commercial sizes. Before the surface course 
stone is applied. the base is swept clear of excess filler, 
hy ham1 if ncccssary. to ensure a bond between the 
two courses. 

For surface course, the stone must pass a a)$-inch 
ring and be retained on a 1%-inch ring. It  is regarded 
ab important to use a hard rock, otherwise crushing 
will occur under the roller and the voids will he partly 
filled hy the chippings so formed, resulting in irregular 
penetration. A French coefficient of 15 and a tougli- 
ness of 18 is called for. A uniform size of stonc is 
used to obtain a uniform distribution of sufficiently 
large voids. The thickness of the course ( 2 %  inches) 
is not materially greater than the size of the coarse 
stone, to reduce the possibility of shoving-which also 
occurs with excess asphalt. All possible precautions 
are taken to ensure cleanliness of the stone and u n -  
forinity in  spreading. The course is traversed three 
or four times by the roller before penetrating. 

Asphalt of 85-100 penetration. having a ductility at 
2.; deg. C. of at least 30, is applied at the rate of 

1.40 U S .  gallons per square yard for penetration and 
0.60 U.S. gallons per square yard for  sealing, both 
volumes being measured at 60 deg. Fahr. Asphalt 
costs about 6d. per gallon, applied. Immediately after 
spraying, which is done in half widths, the surface 
is covered by hand with I-inch to s - i n c h  screenings. 
leaving an uncovered edge along the centre to a\:oid 
a subsequent excess of material at this point. For 
the same reason, the centre joint of the seal coat 
is staggered. The quantity of scree'nings used is about 
one-sixth of the weight of the coarse stone. Irregular 
spraying at the beginning and end of .a section is pre- 
vented by using a trough under the jets, or spreading 
building paper. After spreading the screenings. 
thorough consolidation by rolling is carried out. The 
roller wheels are treated with water. oil. grease, or 
kerosene, to prevent " picking up." Excess screen- 
ings are then swept off, usually on the following clay. 
tlie seal coat applied, %-inch to .%-inch chippings 
spread, and further rolling carried out for a period 
of up to two weeks after construction. The weight 
of chippings used is approximately the same as  that 
of the screenings. 

Tlic completed work has a satisfactory rough tcx- 
ture. After livr or iiinrc years nse. tlie rise of asphalt 
gradually renders it " polishetl." after which the snr- 
face skin is gradually worn down hy traflic. In general 
it is found unnecessary to re-seal for five to ten years 
after construction. \\'bile extremely smooth penetra- 
tion roads are obtained in Rhode Island. even at speeds 
of about 6; miles per hour. they arc  not as perfect in 
this respect as mixed-in-place or other machine-huilt 
types. 

The cost is f 5 , m  to f 6 . m  per mile, 18 feet wide. 
including light grading. or about f 4 . j ~  per mile for 
an %inch pavement only. whereas concrcte pavements 
cost f 6 . m .  to fT.ooo, with somewhat higher mainten- 
nnce for the latter. 

Cdifornin.--The sections then under construction i n  
Yosemite National Park. tlescrihed by Mr. T. Hill. 
Chief Engineer, Commonwealth Department of Works. 
in his report on the construction antl maintenance of 
roads i n  U.S.A. and Canada. wcre inspected. and 
fotinntl to be in excellent condition. The surface has a 
rough texture. Extremely heavy st~mnicr tourist traffic 
is carried. 

M u  rsncli tisPfts.-Penetratioii macadam roads are  said 
to be carrying traffic of up to 8,000 vehicles per day 
at maintenancc costs lcss than those of other pavement 
types. 

Virgiirin.-Near Kichmontl. one section, six years 
old, of total thickness 6 inclics. was seen carrying 
inoderate trafic and it had not been re-treated. .%nother 
section, 6 inches thick, on an old gravel Iiasc. 011 a 
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Bui ld inc  penetrat ion rnncadam In Rhode Island. 
I .  Well-graded surface course stone. 2. Badly-yraded, flaky stone. 3 .  Stone crushed during rolling. 
4. Soft stone for base course only. 5 .  Cinders left on surface. 6 .  .After penetrating. 
7. Working in half-widths. 8. Sealing. building paper at beginning of strip. 
9. Key-stone applied. I O .  lnsuficient key-stone. I I .  Key-stone after rolling. 

12. After sealing and rolling. 13. Finished aurface under traffic.  
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iiiain route i n  a residential suburb. was fifteen years 
old, but had not been retreated. A similar secticin, 
ten years old, had hcen surfacc-treated once only. 

Rehead, Indiana.-TIiis, the origin;il “ retread,” is 
~ , y  i i o  nlcatls itleiitical wit11 tile Inisetl-il1-placc sur[;lc- 
iiig to which the term is iiuw tisually applied. 

maintainer. This is not, howevcr, an integral part of 
tlie retread top. Tlic Indiana maintenance engineer, 
Mr. .I. 13. IIinlile, whose name is well known in CO!?- 
nection with the tlcvclopment of retread, states : “ ‘l%e 
oil-gravel mixture not only atltls streiigth to the Inie. 
hut forms a inore or lcss impervious layer which shed.$ 

I I 

Building retread In Indiana. 
I .  Smoothing the gravel base by dragging. 
3.  Left-Surface after second application of biturnen. 

5. Surface after third application of bitumen. 

2.  liarrowing after the first application of bitumen. 
4 .  Dragging with a carpet after apreading. cover material. 

7. Surface after sealing. 
Right-With cover material spread. 6 .  Surface texture on completion. 

(Nos. 1-6, inclusive, from Mr. Luker’s report.) 

To ensure smoothness of tlie gravel or stone base. it 
is dragged for soiiie time prior to ihe building of tlic 
top, usually in the spring. using a long-base planer- 
drag. e.{/ . .  two 16-feet drags i n  tandem. drawn by a 
Io-ton catcrpillar tractor. ‘ f )iten the base is strength- 
ened I i y  removing loose material to the si&, spraying 
t h r  cxposetl surface with oil, replacing the loose 
material, and mixing and smoothing with planer or 

surface water antl also breaks up the capillary attrac- 
tion from the road base into the tup course. It also 
greatly facilitates levelling tlie base, antl thus hclps to 
olrtaiii a smooth-riding iinislictl surf:ice.” 

The size of stoiic uscd is 2% iiiclics to 15’5 iiichcs 
or  I 15 inches to .% inch. depe’ndiiig on the thickness of 
the course. Tt is 
clumped from the trucks through a tail-board opening 

The Inrgcr aizc is the iiiore iimal. 

. I _ _  , . . . I , 
I .  , , . .  . 

. . .  . 
. . .  

, - . <  . , 
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or through a spreader. and is levelled by a grader, 
usually Iz-feet blade, drawn by a tractor or a truck. 
and a drag or maintainer. Usually some hand- 
trimming at the edges and ” spotting ” or addition of 
material at low places is necessary. If the aggregate 
contains much fine material, it is harrowed so that the 
fines are dropped to the bottom. The harrow is home- 
made-nicrely a pair of wooden framcs, each 9 fcet 
wide, of 6 inches x 6 inches timber, with straight ver- 
tical teeth of H-inch diameter rod. projecting 6 inches, 
and spaced about 1 5  inches apart. The surface is then, 
usually, rolletl-just as for ordinary penetration iliac- 
atlam-provided a hard stone lias been used. Earth 
or tetiiporary wooden shoulders are provided. 

The surfacc is then sprayed, at the ratc of one-third 
gallon per square yard (assuming a 3s - inch  thick 
surface, loose measurement), with cut-back asphalt of 
viscosity I jo to 200 at jo deg. C., or tar of viscosity 
3c to 00 at 40 deg. C. hi cool weather, a less \’.  ‘ISC.0US 
asphalt is used (say, viscosity jo-roo). 

The stonc is then harrowed to coat all the particles, 
and smoothed with a blade. This operation is some- 
times omitted. 4 s  soon as the bitider Ibecoiiies ‘‘ tacky,” 
the course is rolled thoroughly. The setting of the 
binder may take from a few hoiirs for a cut-back a:- 
plialt to two or three days for tar. 

ontl application of 1)intler is then given at tliz 
rate of >i gallon per square yard. LVIieii this com- 
mences to set, rolling is continued. Should the sur- 
face display marked irregularities, it may again be 
harrowed antl levelled at this stage. The  surface 
should have 110 deprcssioil greater than 3/8 inch in 20 
feet-if such exists it can be built up with asphaltic 
concretc. Covcr matcrial is then spread over the sur- 
face at the rate of 20 to 3 j  lb. per square yard an<l 
swept by hand to fill loosely all the surface voids. 
This action is sornctimes assisted by drawing an o l t l  
carpet or tarpaulin over the surface. 

The third application of hinder is theti made at 
the rate of 1/3rd gallon per square yard, after whicil 
the surface is smoothed with a long-base planer or a 
maintainer. The  road is thcii rolled and opened to 
t:-affic. If the finished surface is at all open, a light 
seal coat of. say. gallon or less per square yard, 
covered lightly with I-inch to yX-inch screciiings i;; 
aplied before the winter. From results seen, %-inch 
screenings are more suitable for tlie seal -coat. 

Retread surfacc cotirscs in Tntliana arc rctnarkablj 
smooth-running-:is smooth as the best roaJs 
traversed. The cmt is fr.;?oo to f1.5oo per mile. A 
light re-seal costs froo pcr mile. ‘The maiiiteuancc 
ccst is about f j o  per mile per year. Contractors are 
given the option of constructing macatlam pavement by 
p’emixing or by imincrsinn as an altcrnative to re- 
tread. provided similar smoothing operations are car- 
ried out. 

( T o  hr coiitiiirrrd.) 

Mill Pond Bridge, Botany Road. 
(Corrfiiiircrl f ro in  page 193.) 

drowned. Accordingly. a confercnce between the 
Transport l’rust. the Main Roads Board. and the 
\Vater Boar(! was arranged on 13th July. 1931, at uyhich 
it was ..: ,:.;. , ’  -..::,.::y i; ,; .:!;  38fl propose to 

rcqtorc the daiiis. . i s  a coiiseiluence it ljecanie neces- 
sary to provide for an entirely unregulated I-IIII-O~Y. 
From (lata inatle availal)le by the \’?ater Board. it mas 
ascertained that the catchnicnt area to be tlrainetl was 
4,300 acrcs, for which a \mtcr\vay. aftcr allowing for 
the portion drowned. of 4So square feet was calcuhtctl 
to he neceswry. This \vas nppmximatcly equ:d to the 
waterway of the predecessor of the culvert and of the 
railway bi-idge uptrcaiii.  and four times the waterway 
of the culvert. Consequently a ticw Iiridge was re- 
quire?. Plans for this arc lieiiifi prepared by tlic 
Hoard. In  the niemitime. ;L temporary timber structurc 
to provide a 21 feet 9 inches wiclth of carriageway 
(iiicluding tlvul)!e line of tram<) ant1 one 3 feet foot- 
way has been erected hy the Metropolitan Traiisport 
Trust. uiirler nrraiigcmcnts I i y  which the \lain R ~ a ( l i  
Uoarrl and the Ti-ust rhare the cost. This work. which 
coiiimc~iicctl on 17th July. \\-as com!iletetl on q t l i  July.  
It lias IJCCII  so arranged tha t  tlic pcrt1irunclit concretc 
structure may lie coiistructetl without intcrruptioii til 
traliic. - 
Gravelling of Black Soil Formation, 

Lower Northern Division. 
I n  a paper read recently before the Melbourne 

Division of the Institution of I’ngineers, the Chief 
Fliigineer of tlie l’ictorian Country Roads Board re- 
ferred to the niaii:icr i i i  which a weak formation could 
bc improved and hardened by tlie application of :I 

relatively thin layer of gravel or similar material kept 
il; position by frequent dragging or grading. H e  also 
exprcsscd the opinion that this method could be ex- 
tended to provide for the consolidation of the gravel 
itself more effectively than if the gravel had heen 
consolidatcd by a roller. , 4 1 1  example of this can be 
seen on the C;uniled;lli-Boggabri road (No.  J26). h 
bad stretch of black soil exists for seyeral miles on 
either side of the IJoulltlary betwccii Tmerpool Plains 
and Namoi Shires. The Namoi section has been 
formed, and portimi has hecn surfaced with gravel, 
about 7 inches thick: consolidated by rolling. Part of 
the Liverpool l’lains section, immediately to the .south 
of the boundary, 1ir:s been formed antl surfaced with a 
loose sheet, about 2% inches thick. of fine river gravel. 
F’ortioii of the gravel was applied after the rains, just 
after the formatioil had 1)ceii re-shaped hy tlie grader, 
which was kept 011 the job to shape up the gravel at 
regular intervals aiid after cach fall of rain. As a 
result, traffic has been able to traverse the length witli- 
out cutting into the formation to any great extent. 
nnd the formation is hartlcniug up in spite of o’ne of 
the wettest seasoiis for some ycars. Chi the other hand, 
the black soil formation i n  Namoi Shire has cut up 
very badly and is oiily traHicahlc with tlifliculty, using 
chains, a’nd traftic has also cut through the gravel- 
surfaced section in nimy places. cliuriiing up the black 
soil underneath. I t  mould appear that applying thc 
gravel surfacing in thin layers ,of not more than 3 
inches loose thickness antl gratllng frequently is not 
only a cheaper method lmt is advantageoils from the 
point of vicw of obtaining proper consolidation of the 
formation itself ani1 of the gravel from the bottom up. 
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Broadmeadow Junction, Pacific Highway. 
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and Hamilton. Chathan-road runs north and south 
through the junction, malting provision for local needs 
to the north. and giving acccss to the Newcastle Race- 
course on the aouth, where it carries a double track 
tramway and is subject to heavy traffic only on race- 
days. The two remaining roads. viz., Broadmeadow- 
road and Young-road are mainly of local concern, as 
giving access to the adjacent Rroadmcadow railway 
station. 

The present state of affairs is shown in Fig. T .  From 
thc road traffic point of view, the outstanding defect 
is the broatl expanse of roadway which, as well as iii- 
volving unnecessary expenditure in surface niainteu- 
a i m ,  causes confusion and danger to traffic due to the 
lack of guidance offered to the several vehicular streams 
wliich must necessarily interscct or merge, one with 
another, at the junction. In addition. congestion 
occurs north and east of tlie trainway waiting shetl. 
where tramway passengers must sharr with vehicular 
traffic the iise of tlic roadway on either sitlc of tlic 

Fig. 3-The plan for immediate improvement. 

tramway at the stopping placcs adjaccnt to the waiting 
shed. Hoardings on the southern and eastern sides 
of the island area upon which the waiting shed stands. 
as well as the shed itself: seriously obstruct the vision 
of drivers at the intersection. 

Realising the need of taclding the problem of re- 
organising tbe junction i n  a coniprehensivc manner, the 
Board conferred with the other public bodies concerned, 
viz., the Newcastle District Transport Trust ,  the Hamil- 
ton Municipal Council, and the 'I'ratiic Department, antl, 
after considerable study and discussion of various pos- 
sible arrangements. that illustrated in Fig. z was agreed 
upon as disposing of the present disabilities antl satisfy- 
ing all reasonable ultimate requirements. However, at 
the outset, it was fully appreciated that the adopted 
scheme would involve considerable expeiiditurc in re- 

nligninq tlie trani\vay tracks unless this should lie done 
when they became due for renewal. Therefore, a pre- 
liminary scheme was also dra\rm up, as shown in Fig. 
3, which does not involve any immediate re-location 
of the tracks, while at the same time conferring immedi- 
ate Ijenefits. and heing so arranged that any pcrnianent 
work will conform to the ultimate scheme. 

The fundamental principles of tlie nltimate scheme 
(,Fig. 2 )  are tlie segregation of tramway antl highway 
traffic. and tlie smooth and guided rotary circulation of 
the latter at the junction. The four snialler island 
areas (shown shaded in the figure) are designed 
primarily to localise the intersections of the several 
traffic streams. The  two larger islands, as well as  
assisting towards the almvementioncd object, also pro- 
vide space for waiting tramway passengers, reduce the 
area of road pavement to he provided and maintained, 
remove tlie obstruction of standing tram cars from the 
roadway. and promote economy in the maintenance of 
tlie tramway track by enahliiig open hallsst construction 
within the island areas. The  single tracli loop tram 
line from Brunker-road to Lamhton-road. heing no 
longer required by the Transport Trust, has already 
heen rerncrved. The arrows show the paths which road 
traffic will he reqiiiretl to take. I t  will he noted that 
this scheme involves the t1iy)lacement towards the 
centre of thr  large eastern iilaiitl area of botli sets of 
tram tracks. ant1 the placing of Lanibton-road tram 
traclcs in  the centre of the roatlway in lieu of their 
present location close to the northern kerli, as well as 
the abandonment of the present tramway waiting shed 
and the erection of  a suitable similar structure within 
the new island area. 

The  immediate scheme (Fig. 3 )  provides for as 
much of the ultimate scheme as can he undertaken 
prior to the re-location of the tram tracks. I t  will he 
seen that the routing of traffic will he itlcntical in prin- 
ciple, antl very closely similar in detail. to that of the 
ultimate scheme. The  present difficulty of tlie obstruc- 
tion of traffic by waiting trams adjacent to the waiting 
shed has been overcome by the institution of rotary 
traffic at the junction. involving one-way traffic only 
at the two points where at present congestion is caused 
by two-way trafic. For tlic timc hcing, road trailic 
will share the road\zv.y with tlie tramways, but ulti- 
mately the latter will be removed within the island 
areas shown in Fig. 2 .  In the meantime, a small tem- 
porary island area is being provided to the north-cast 
of the tramway waiting shed to ciisnrc the desired 
rotarv traffic movement. 

The cement concrete base shown to the south-west 
of the large eastern island area is being built as an 
extension of a recent contract for the reconstruction 
of Brunker-road and will he surfaced with asphaltic 
concrete hy thc Newcastle City Council in a similar 
manner to the I3runker-road work. The pavement 
shown to the east of the same island has already been 
constructed. while the necessary kerhing for the irn- 
mediate scheme is heing constructed (part being of 
concrete antl under ronstruction as  part of the contract 
extension ahove-mentioned, and that part which can- 
not at present be constriiclcd in conformity with its 
ultiiiiatc levels or location, or will not be required it1 
the ultimate scheme, heing constructed of timber by 
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the Hamilton Council) antl the 1H:~tnilton Council i i  
reconditioning and tar-surfacing such areas of the 
existing pavement at the junction as require attention. 
The footways shown adjacent to the two larger island 
areas are not of direct crmcenr to the Roartl, aiitl are 
being attciiclctl to by the 'I'ranq)nrt Trust ant1 tlie 
Hamilton Council. wliicli lroclics are siniilarly solely 
responsible for the constrciction of paths antl tlie 
general iniproveinent of the island areas. 

The  cotnplcuitics of this intersection rentlcr the solu- 
tion of the prol,lem o f  particular interest. a? exempli- 

fying how ecoiiomy has been reconcilctl with the need 
to give imtiictliatc relief without sncrificing :my of the 
future benefits of the ultimate scheme. Quite apart 
froin the difficulty of arranging traftic at the junction, 
however. the extreme flatness of the arca. and its low- 
lying nature imposed severe restrictions upon the 
tlcsign of the drainage iacilitics, so that the ultimate 
design. meeting. as it does, the approval of all the 
interested authorities. represents a w r y  siil)stantial 
acliicvcment. as well as heing a tlccitletl improve~ne~~t  
to the locality. 

Tenders and Quotations Accepted. 
The acceptance by the respective Councils of the followingTenders has been approved by the Board during the  

month of Tune. r a v  :-- 
Work. 

Name of Amount of 
Recommended Tenderer. Recommended Tender. 

Shire or Description. 
- 

f s. d. 
. . . . . .  201 I O  4 

. . . . . . . . .  ... 659 16 0 

1.achlan . . . . . .  forming. and cxmstriicting causeways, 4,334 H. Broad 

Terania . . . . . .  and grtivclling, 2,500 lin. f t ,  J. Droney and Son 

The following Tenders and Quotations were accepted by the Board during the month of June, 1931 :- 

municipality ROld 
a Shire. No. 

Hunter's Hill ... 166 

Xowra . . . . . .  I 

Rockdale . . . . . .  
North Sydney ... I O  

North Sydncy ... 1 0  

Work. 
N a m e d  Amount of 

Accepted Tender. Successfvl Tenderer. 
Description. 

s.  d.  
Electric u.elding 50 new steel hnckled plates on Fig Trecl -4. E. Goodwin . . . . . .  

Bridge. 

Kiver Bridge, Nowrci. 
Pcr ton o 2 7 

Supply and welding of niild stccl washers, Shoalhaven E. M. Baldwin 

Haiilnee of 4 0 0  tons of coal from Kogarah railwav station U:. F. Locklcy 
to  'LarenPoint Ferry, as required,ufor twclve months. 1 215  o o 
(inclusive), Miller-strect. , 
Hill-street. 

Purchasc and rlcmolition of two brick buililings fronting S. J. Harrkon ... 37 0 0 

Ouotations. - 
Amount of 

Quotation. 
~ a m e  of Successful Tenderer. Accepled 

s. d. 
3.1 Tnr-24,225 gals., No. 2, sprayed between o 111. and 8 in. north Australian Gas Light Co. 1.059 16 I 1  

48 Eroken s t o n e 5 0 0  tons, fc in. Emu and Prospect Gravel and Roar1 Metd 158 6 8 

5 0  Bridge timber, f.o.r., lnveralochy---2o in. din.. 1-20 lin. f t . ;  \Vm. Langley and Sons, Ltd. 41 14 7 
14 in. x 14 in., 

51  Pircwood-50 tons Ilnurigan liros. 29 7 G 
52 Steel buckled plates-6.5 Wnlsh Island Dockyard 271 0 0 

5 3  liridge timhrr, f.o.r., Wagga Wagga-19 in. dia., 642 lin. f t . ;  "lllcn Taylor & Co. Ltd. 744 2 I 1  

I Description o f  Article. Quotation. I 
. . . . . . . . .  

of Peat's Ferry. 
. . . . . . . . . . . . . . .  

C O .  
. . . . . .  

19 in. dia.. 26 lin. f t . ;  
21 lin. f t . ;  12 in. x 6 in., 18 lin. f t .  

18 in. dia,, 2 3  lin. ft.; 

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

. . . . . . . . .  
15 in. dia,., 268 lin. f t . ;  16 in. x 14 in., 396 lin. f t . ;  12 in. x 
13 in.. 7 0  lin. f t . ;  T L  in,  x (r in., 3,351 lin. f t .  

j 7  Bridge timber, f.o.r., Gnndagai-Ig in. dia., 831 lin. f t . ;  16 in. C. T. Abbott 
d k ,  qz3 lin. ft.;  1 3  in. x 12 in., 614 l irr .  ft.;  12 in. s 6 in., 
110 lin. ft.;  6 in. x 6 in., in lengths of rh f t .  or owr .  2,520 
sup. f t . ;  8 in.-io in. wick x 4 in.. in  Z I  f t .  8 in. lengths, 

. . . . . . . . . . . .  648 7 8 

I j , O o O  sup. f t .  
. . . . . . . . . . . . . . .  58 Emn and Prospect Gravel and Road Mctal 152 I 8 

59 Sand-roo tons  Glenfield Sand Co. 2.5 8 4 

Brokcn stone--goo tons, $ in. 
Co. 

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

SyiS.doey: Alfred Jamw Kcat,  I.S.O., Government l'riater-lY3l. 
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