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COUNTRY ROADS BOARD.

THIRTIETH ANNUAL REPORT.

Exhibition Building,
Carlton, N.3.,
8th November, 1943.

The Honorable J. H. Lievhop, M.L.C.,
Mywaster of Public Works,
Melbourne.

SIR,

In accordance with the requirements of Section 96 of the Country Roads Act (No. 3662)
the Board has the honour to submit to you, for presentation to Parliament, the report. of its
proceedings for the year ended 30th June, 1943. o

MINISTER.

During the period under review, the Honorable Sir George Goudie. K.B., M.L.C., was
Minister for Public Works, having held that position continuously since April, 1935.

FINANCIAL POSITION.

The amount received from motor registration fees and fines and paid into the Country
Roads Board Fund during the year was €1,362,903, compared with £1,563,106 received during
the previous year—a decrease of £200.203. Cost of collection and refunds totalled £114.,477,
making the net revenue £1,248.426.

Under the Federal Aid Roads and Works Agreenient the sum of £276,883 was received,
compared with an amount of £391,858 during the previous financial year. The total gross
amount rteceived from both sources was, therefore, £1,639,786, a decline of £315,178 in
comparison with the financial year 1941-42.

From the loan authorization of £500,000 for the construction and reconstruction of
metropolitan roads, under Acts 4188, 4414, and 4498, no expenditure was incurred, so that the
balance of £246,742 remains at the same figure as at the 30th June, 1942.

CountrY RoaDs Boarp Funp.

The total expenditure on maintaining State highways, main roads, tourists’ roads and
Murray River bridges was £521,588 for the year, compared with £630,670 for the vear 1941-42.

The same difficulties that existed during the financial years ended 30th June, 1941 and
1942, were encountered throughout last vear, namely, withdrawal of labour for defence works,
scarcity of plant, equipment and materials and enlistments of municipal engineers in the defence
forces or their transfer to Commonwealth departments on military works. In addition, the
Board’s staff was further depleted in the same manner, whilst important and extensive defence
works carried out by the Board on behalf of the defence authorities had to be given precedence
over its normal activities.

As a result, a substantial amount of work, for which provision had been made at the
beginning of the year, could not be put in hand. On account of the restricted expenditure,
signs of the detrimental effect of the enforced deferment of maintenance work is now being
shown, and a considerable mileage of roads and bridge structures must inevitably deteriorate,
necessitating heavy expenditure at a later date in restoring them to their original standard.

The Government, with the object of making provision towards the heavy expenditure
which will ultimately be necessary to bring the deferred works up to an adequate state of
utility, again directed that an amount be reserved out of the unspent balance of £409,044
accrued in the Country Roads Board Fund at the 30th June last, and £250,000 has been set aside
for that purpose. After providing £110,000 to meet commitments on contracts and direct
labour works in hand at the end of the financial year, a balance of £49,044 remained to the
credit of the fund at the 30th June last.
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Feperar Aip Roaps ACCOUNT.

An amount of £276,883 was received under the Federal Aid Roads and Works Agreement
during the twelve months, of which £5,707 was expended on main roads, £54,619 on works of
a developmental nature, and an amount of £70,949 on the maintenance of roads previously
constructed from Federal-aid sources, restoring and rebuilding bridges, and assisting
municipalities to maintain roads constructed from loan and Federal Aid funds and unemployment
relief funds provided by the State Government.

For the maintenance and repair of public roads adjoining or approaching properties of
the Commonwealth within the State of Victoria an amount of £3938 was made available
under the terms of the Federal Aid Roads Agreement, together with the sum of £4.254 brought
forward from the previous year. The total expenditure was £5.407 and £2.785 was carried
forward to the ensuing financial year.

At the 30th June, 1943, the Federal Aid Roads Account showed a credit balance of
£498,216, but after providing for unexpended amounts allocated during the year to assist in the
maintenance of roads and bridges, commitments on contracts entered into and works in progress
by direct labour, the actual credit balance at the 30th June is £459,370. The considerable
amount carried forward is due to the factors already mentioned which prevented the carrying
out or completion of works provided for from the Country Roads Board Fund.

DEFENCE EXPENDITURE.

During the twelve months under review, the Board continued to be actively engaged in
Victoria and the Northern Territory on a large number of important defence works on behalf
of the Federal GGovernment, comprising the construction of aerodromes, levelling sites and
laying concrete floors for war factories, and constructing 650 miles of bitumen-sealed road in
the Northern Territory.

The expenditure for the year was £2,053,789, £723,388 being provided by the
Commonwealth Government through advances made to the State Treasury and the balance,
pending reimbursement by the Commonwealth, financed from the Country Roads Board Fund
und%r ()Sgate National Security Regulations. The total expenditure for the war period is
£3,306,004.

The aggregate value of defence works completed or in hand is £4,024,000.

DEFENCE WORKS.

In association with the Allied Works Council and State departments and instrumentalities,
the Board carried out during last year extensive and important defence works throughout
Victoria and in the Northern Territory.

Many of the larger projects commenced during the previous year were completed during
the year under review. The works comprised the construction of landing grounds, taxiways,
runways and hangar floors at aerodromes, roads, paths, drains, and bituminous surfacing in
other defence establishments.

Many of these works were of considerable magnitude, and some of the aerodrome jobs
completed in Victoria during the year were of a type and size quite new to Australia, while the
speed at which they had to be constructed provided excellent experience in the organization
and technical control of large construction projects built at high speed.

Early in 1942 the State Government, at the request of the Allied Works Council,
approved of the Board undertaking works of considerable magnitude in the Northern Territory.
This involved the transfer to the Territory of a large section of its technical staff, a great
amount of plant, and a considerable number of employees. Additional plant and labour was
also made available by the Allied Works Council, bringing the total value of the plant (at
initial cost) to nearly half a million pounds and the number of men to about 600. Owing to
the diversion of officers, men, plant and equipment from Victorian works and their maintenance
in the Territory, a considerable strain has been placed on a staff of which one-third of its
pre-war quota is in the defence services.

While some fairly large aerodrome works are included in the programme undertaken in
this area, the major job was the gravel strengthening and bituminous surfacing of the Alice
Springs-Larrimah Road, joining the two rail heads, and carrying the heavy convoy traffic so
frequently described in the daily Press. The Highways and Local Government Department
of South Australia, Allied Works Council directly controlled gangs, and some Army units
assisted in the gravelling, although the major part was carried out by the Board, as was the
whole of the bituminous surfacing—the main part of the job.
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Of the total distance of 630 miles, 386 miles was surfaced to 30th June, and the road
is now virtually completed. Owing to the extraordinary conditions, particularly the almost
entire absence of water, methods of bituminous construction previously used in Australia as
recorded in technical literature were found to be inapplicable, and the successful development
of surfacing methods to meet these conditions formed a very interesting and useful technical
experience.

Owing to the high cost of maintaining large numbers of men in these remote areas,
the works were mechanized to the greatest possible extent, with the result that few of the 600
men were actually engaged on ordinary manual labour.

The responsibilities undertaken by the Board have involved the much-reduced staff in
an enormous amount of work that has been carried out with aptitude and efficiency, and it is
considered that the experience gained by members of the staff and employees will be of
considerable advantage to the Board in post-war projects, which will doubtless include a large
amount of road construction.

In July, 1942, the Director-General of the Allied Works Council, under National
Security (Allied Works) Regulations, authorized the Board to undertake on behalf of the
Council the responsibility for the pay organization of the Civil Constructional Corps and for
the purpose of discharging such responsibility to co-opt and or utilize the services of other
instrumentalities, departments, and municipalities and their officers as well as officers of the
Allied Works Council and members of the Corps seconded for duty with the Board.

The duties comprise not only payment of the wages of members of the Civil Constructional
Corps, but allotments made by members in Victoria and other States to their dependants
residing in Victoria. This has involved a great deal of organization, responsibility and control.
With the co-operation of the Allied Works Council, initial difficulties have been overcome and
the system evolved has proved suitable and satisfactory.

The work carried through on behalf of the Council both in the field and in the office
has been the subject of very favorable comment by the Director-General of Allied Works in a
communication recently received by the Board.

STATE HIGHWAYS.

Due to difficulties occasioned by the shortage of man power and scarcity of materials,
with the exception of some urgent reconstruction work, only essential general maintenance,
which was limited by the number of patrolmen available, could be carried out over the total
length of 2,804 miles. The only new construction work put in hand was the replacement of
ten and partial reconstruction of twelve old bridges which were incapable of carrying the
traffic.

Under ordinary conditions, it was the practice of the Board to recondition each year
certain sections of highways and main roads so that the pavements would be capable of
withstanding reasonable loads, but owing to this work having to be postponed, deterioration
18 now apparent.

Recent cloge investigations have indicated that in many cases there is little or no
reserve to protect the pavement against any abnormal traffic or even against ordinary traffic
over an extended period. Many unsealed sections have worn very thin, pointing to the
necessity in the near future of expending a considerable amount in re-sheeting if relatively
extensive failures are to be avoided.

During the year, between 6 and 7 per cent. of the sealed surfaces of the State highways
were only very lightly resealed. At this rate, it means that, on the average, resealing of any
section would be done at intervals of eleven or twelve years; actually, however, it is thought that
the life of these light applications would not be more than four years as compared with ten years
hfe of heavy reseals which were done before the war. This indicates that as far as the sealed
sections of the highways are concerned maintenance work is not keeping pace with depreciation.

Since 1939 many lengths of State highways have regularly carried many vehicles probably
more heavily laden than formerly. This would normally involve the early reconstruction of
many old lightly-constructed sections. However, in view of the necessity for postponing this
reconstruction, light seal coats only have been applied, in the hope that labour and materials
for the permanent reconditioning may be available in the near future.
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The Board has already been compelled to allow some sections of its sealed State highways
to revert to the original gravel base, and it is feared that, unless matters improve, this condition
may have to extend to a number of the more lightly constructed bituminous surfaced roads.

On State h1frhways road traffic increased to a large extent over the few years prior to the
outbreak of war, and it is expected that there will be a rapid increase in the future, after the
cessation of hostilitics. To meet the expected traffic demands, the Ioard foresees the necessity
of widening many scctions of existing State Highways, and keeping this in view, has purchased
strips of Jand along the Hume Hmh\my between Campbellield and Donnybrook and the
Murray Valley Hlohway between Yarrawonga and Rutaerglen, wita a view to carrying out
the widening as a post-war work.

Owing to the impossibility of obtaining adequate supplies of bitwmen during the past
four years, the Board has heen compelled to use some coke oven tar and d: stilled horizontal
retort tar for surface sealing. From a study of the results it has been found, as expected, that
the work dome is much inferior to that done with bitwmen.

The only sections of the State highways which were sealed for the first time were those
originally required to meet some special defence need. Tae length of these seals totalled only
4 miles, while 106 miles was resealed. This is a reduction of 103 miles on the previous year’s
work on the highways.

The total amount expended on maintenance and repairs was £203,964 which included the
cost of some urgent improvements. These improvements consisted lar Oely of the erection of
new bridges to replace defective structures, and the restoration of existing bridges to meet,
generally, defence requirements. £197,663 was provided from the Country Roads Board Fund
and £6,301 from Federal funds.

MAIN ROADS.

Although passenger traffic has decreased, many roads are now subjected to heavier traffic
than formerly, such as military traffic and the transport of timber and other building materials,
milk, &c., resulting in serious deterioration which the Board and municipal councils have not
been in a position to overcome. Kxcepting on works having immediate significance to the war
effort, normal construction has been suspended, necessltatmg the maintenance of roads which,
n the ordinary course, would have been rebuilt.

~ In addition, municipal councils are now faced with the difficulty of securing the services
‘of qualified engineers, and as an expedient have been compelled to engage engineers on a part-
time basis. Due to these factors, depreciation of road surfaces is now becoming a serious
problem, particularly in the case of lightly constructed roads.

The programme of resealing on main roads during the past twelve months extended
over a length of 151 miles, while new seals on urgent short sections were restricted to 83
miles. The total lengths dealt with show a reduction of 219 miles, compared with the 1941-42
programme.

The average annual mileage of bituminous surface trecatment work carried out on roads
under the jurisdiction of the Board over the five year period ended 30th June, 1943, was 671
miles. In comparing the work done during the financial years 1938-39 and 1942 43, a decrease
of 618 miles is shown.

-1t is estimated that the present lag in resealing will alone cost some £920,000 to overtake,
and th[s will progressively increase as lonfr as existing conditions continue. Post-war work
will also involve immediate attention to the considerable mileage of State highways and main
roads the reconstruction of which has been unavoidably held over. -To these must be added
the normal improvement of road surfaces and the repair or reconstruction of a very large
number of bridges.

The expenditure on the maintenance, improvement, and reconditioning of 8,490 miles
of declared main roads amounted to £317,962 for the yecar, compared with £397,148 during the
previous year. Provision of £295230 was made from the Country Roads Board Fund and
£22,732 from moneys available under the Federal Aid Roads Agreement.

Where reconstruction and maintenance works have been carried out primarily to meet
f'the demands of military traffic, the Commonwealth Government has contributed towards
the cost.
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The following statement shows the annual expenditure since the financial year 1938-39,
from which it will be scen that last vear's expenditure is £451,200 below that of the pre-war year.

h‘{PE’\IDITUR}L IN \L\I\TEVAN(‘E or DrcrArRED MAIN RoADs.

|
— | CountryFIf]’%%C’ls Board Federal Grant. Total.
i
£ ¥ £
1938-39 .. .. .. .. .. 718,009 51,153 769,162
1939-40 .. .. .. .. .. 623,914 46,996 670,910
1940-41 - .. .. .. .. 585,796 46,500 632,096
1941-42 .. .. .. .. . 372,335 - 24,813 397,148
194243 .. .. . .. .. 295,230 22,732 317,962

Municipal councils carried out the work generally, but in accordance with established
practice the Board undertook the maintenance of certain through roads carrying traffic not of
local origin.

In accordance with the powers conferred on the Board under the provisions of the
Country Roads Act, municipal contributions towards the cost of maintenance were reduced below
one-third of the total cost m the case of declared main roads carryimg traffic not of local origin
or timber traffic. The assistance given in this way amounted to £27,646 for the year.

Under Act No. 4415, relief to the extent of £221,040 was granted to country municipalities
on account of interest and sinking fund payments in respect of main and developmental roads
for the year.

DEVELOPMENTAL ROADS.

On account of the existing conditions, tle work of constructing roads of a developmental
character again had to be restricted, and provision was made only for permanent works for
which funds had been allocated durmg the previous year, but which owing to various
circumstances the Councils were then unable to carry out. In addition, it was found necessary
to provide for works of an urgent nature, such as the reconstruction and restoration of bridges
and approaches.

The total amount provided was £41942 in addition to commitments amounting to
£27.416 brought forward from the previous financial year, towards which the Councils were to
contribute, but for the reasons already stated the cxpenditure was only £28,381 in addition to
the sum cxpended by the Councils from their own funds.

To assist municipal couneils m the maintenance of the more important developmental
roads constructed from funds previously provided by the State Government and from Federal
Aid sources, on the basig of the municipalities supplementing the amnount from their own funds,
a total amount of £45,263 was allocated and £34,502 expended from Federal funds, in addition
to which municipal contributions amounted to £11,815.

ISOLATED SETTLERS’ ROADS.

During last financial year £27,973 was allocated to municipal councils from Federal Aid
funds for the construction of roads to faxm properties isclated from the main road system. An
expenditure of £26,237 was incurred, and this was supplemented by a contribution of 10 per
cent. from the Councils concerned.

Four hundred and thirty-six roads and seven bridges were constructed or partially
completed up to the end of June.

BRIDGES.

During last financial year 62 bridges were erected or restored or in course of erection or
restoration, 22 of which were erected under the direct superv1s10n of the Board and 40 by
municipal councils. Added to the number previously completed since the establishment of the
Board, 2,870 structures were completed at the 30th June last.
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The examination in detail of bridges throughout the State was resumed by the Board’s
Bridge Inspector to enable the classification of all structures to be made with a view to the
preparation of a programme of replacement and repair to be carried through as soon as an
opportunity offers.

The total amount expended on new bridges and i repairing and restoring existing
structures was £49,880 for the year.

Under the provisions of Act No. 4458, a number of bridges and ferries over the River
Murray, together with approaches, were maintained by the board in conjunction with the
Department of Main Roads, New South Wales, and the Victorian Railways Department.
Each State pays a moiety of the cost of mamtenance of the crossings over the river, whilst
the Railways Commissioners pay a proportion wiicre the railway crosses the river. The amount
expended from the Country Roads iLoard Fund during tne ycar was £2,555.

METROPOLITAN ROADS.

No works of construction were carried out on main roads adjacent to Melbourne either
by the Board or municipalities, the work done being confined to urgent maintenance together
with bituminous resealing which was necessary for the preservation of the surface.

The amount expended was £4,381.

TOURISTS” ROADS.

The total expenditure on tourists’ roads was £27.879 for the twelve months. £26,139
was provided from the Country Roads Board Fund and £1,740 from Federal Aid funds.
General maintenance by patrolmen was carried out including the repair of roads and bridges.

The only major work undertaken was on the Ocean-road between the Sheoak Creek and
Wye River. This work involved expensive resheeting and reconditioning of the road to meet
demands for the transport of sawn timber required for defence purposes. The expenditure
incurred in carrying out this work amounted to £7,951.

SUPERVISION OF WORKS.

One of the most serious problems with which municipal councils and the Board are at
present confronted is the difficulty of securing the services of qualified engineers for the adequate
supervision of road and bridge works, brought about by the enlistment of a large number of
their officers in the fighting forces or their transfer to Commonwealth departments on defence
works. This matter has been referred to in reports to the Honorable the Minister of Public
Works, but present indications do not point to any way of ameliorating the position.

It is recognized that, apart from maintenance and reconditioning works and with the
exception of several urgent projects on State highways and other strategic roads, construction
jobs of any great magnitude have not been undertaken since the outbreak of war, owing to
the scarcity of men and difficulties in obtaining essential materials.

Nevertheless, these very difficulties have made it more than ever necessary that
properly qualified supervision be given to the very mmportant work of maintenance, in order
that the most efficient use may be made of the limited amount of labour and materials
available.

As an expedient, the Government has approved of municipal engineers acting in more
than one municipality, in a part-time capacity, and this arrangement has to some extent
alleviated a position which still presents considerable difficulties. In several instances,
municipal councils have persistently urged that their foremen be allowed to act in place of
the engineer, but the Government has rightly insisted that the provisions of the Local
Government Act requiring the engagement of a qualified engineer must be complied with to
ensure the preservation of the assets already created and the proper supervision of works.

TRAFFIC LINES.

The record of work done with the Board’s traffic line marking machine shows that
940.57 miles of lines were painted or repainted on State highways and main roads. On behalf
of various municipalities, 94.02 miles of lines were painted on roads under municipal control,
most of them in the metropolitan area.

The total cost was £6,400, of which £610 was charged to municipalities concerned.
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OFFENCES UNDER ACTS AFFECTING THE BOARD.

Under the provisions of the Motor Car Act a number of offenders was proceeded against
for exceeding the limits allowed in respect of weight and speed of motor cars carrying goods for
hire, or in the course of trade, on State highways and main roads. In 154 casges fines totalling
£551 were imposed for travelling at excessive speeds and £216 in 53 instances for carrying weights
in excess of those permitted under the Act.

For allowing stock to wander unattended on State highways, 63 prosecutions were launched
and fines totalling £112 were imposed. In addition, 897 cattle and 99 horses were impounded
by the Board’s ranger and patrolmen.

The total number of prosecutions for all offences under Acts administered by the Board
during the year was 488. The total fines imposed amounted to £897 and costs to £62.

RESEARCH WORK.

During the year an investigation of the application of the California Bearing Test to the
design of roads and runways was commenced. While the work 1s restricted owing to difficulty
In obtaining apparatus and suitable personnel, it appears that the test will be of value for
determlmnfr the most economical method of using local materials, as well as for estimating the
thickness of pavement required.

A summary of the laboratory tests carried out during the year is as follows :—

Number of Number of
Samples. Tests.
Soil, gravel, concrete, aggregate . 711 . 1,300 approximate
Bituminous and tarry materials . 53 . 166
Traffic marking lacquer . . 43 . 148
Lubricating oil . . .. 3 . 25
Miscellaneous . . . 21 .. 21

APPORTIONMENT OF COSTS.

In accordance with the provisions of section 287 of the Country Roads Act 1928, the cost
of maintenance was apportioned for the year ended 30th June, 1942, the amount apportloned
to muntcipalities in respect of such expenditure being £96,355.

MOTOR REGISTRATION.

During the year a total of 239.154 motor vehicles. including traction engines and motor
cycles, were remsterod

The number of motor vehicles of various classes registered for the past two financial years,
as set out in the following statement. shows an increase of 8.374 in the figures of last financial
vear,

The decrease in registrations durimg 1940-41 against those of 1939-40 was 9,386, whilst
there was a decrease of 31 ,363 11 1941 49 against 194041, so that the total decline in 1942-43
compared with 193940 was 32.875.

|

Vehicle-. \ Financial Year 1947-42. ! Financial Year 1942145 ‘ Increase. ’ Decrease.
Private— | l
New . . . . o 1,242 ‘ 833 . 409
Secondhand—re-registered .. . 13,216 I 17,923 4,707 ..
rencwals .. .. .. 1\ 106.671 121,129 | 109,911 128,677 3,240
Commerctal— ‘ !
New .. .. .. .. e 1,190 ; 805 .. 385
Secondhand--re-registered .. .. l 2,836 & 2,665 .. 171
renewals .. | 3,020 34,046 29,337 32,807 .. 683
Primary Produncers— ‘ }
New .. .. ce 381 252 .. 129
Secondl L11<1—~r( -registe rcd | 3,079 3,635 556 ..
renewals .. .. .. 46,061 49,521 47471 51,3568 1,410
Hire .. .. .. \ 2,465 2,553 88
Licensed under ()mmbua m 636 ‘ 666 | 30
Trailers .. .. o 6,086 [ 6,757 ‘ 671 ..
Traction Engines, &c .. .. co 209 79 130
Motor Cy cles .. .. .. oo 16,688 i 16,267 | 421
Total . N N ‘ 230,780 239,154 | 10702 | 2,328

—_—
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From the above statement it will be noted that private and primary producer second-hand
motor vehicles registered during last year increased by 5,263 in comparison with the previous
year, whilst renewals of registrations of these classes of vehicles increased by 4,650,

ACCOUNTS.

Statement of accounts for the year ended 30th June, 1943, of the Country Roads Board
Fund and balance-sheets as at that date appear in the Appendix.

The following statement shows the expenditure on road construction, maintenance, &c.,
from funds provided from moneys at the disposal of the Board in the Treasury, including
expenditure under special appropriations :—

— UptorBowd's | Uder Comnals wotal.
£ s d £ s d £ s d
1. State Highways—
Maintenance and reconditioning .. .. .- 181,817 14 1 22,145 17 1 203,963 11 2
2. Main Roads— £ s d
Construction and restoration .. 5,707 7 8
Maintenance and reconditioning .. 323,836 10 0 35,511 6 5 294,032 11 3 329,543 17 8
3. Developmental Roads—
Construction and maintenance .. 62,682 15 7
Roads for isolated settlers .. 26,237 8 11 12,997 3 O 75923 1 6 88,920 4 6
4. State Unemployment Relief Works —
Main and Developmental roads, &c. . .. . 20 2 0 20 2 0
5. Tourists’ Roads—
Maintenance and reconditioning .. .. .. 25,576 18 8 2,302 15 4 27,879 14 0
6. Murray River Bridges and Punts—
Maintenance .. .. .. .. .. 2,477 1 9 78 1 0 2555 2 9
7. Roads adjoining Commonwealth Properties—
Maintenance .. .. .. .. .. 4,432 13 4 973 19 11 5,406 13 3
8. Commonwealth Defence Works (Unemployment Relief
Funds)—
Construction and reconstruction .. .. .. 9,443 10 1 .. 9,443 10 1
9. Commonwealth Defence Works (Northern Territory)—
Construction and reconstruction .. .. .. 670,101 17 1 .. 670,101 17 1
10. Commonwealth Defence Works (Allied Works Council) 43,842 9 11 .. 43,842 9 11
Totals . . - N | 986,200 14 4| 395476 & 11381677 2 5
|

In addition to the amounts shown in the above statement, an expenditure of £1,330,401
was incurred from the Country Roads Board Fund on defence works carried out by the Board
on behalf of the Commonwealth Government under State National Security Regulations. The
cost is recouped by the Commonwealth as the works progress. The amount outstanding on
account of these works at the 30th June was £210,745.

STAFF.

The responsibilities placed upon the technical and clerical officers of the Board in coping
with the important and extensive programme of defence works on behalf of the Allied Works
Council and Commonwealth Departments have caused a heavy strain on an already depleted
staff.

All officers and employees responded readily to all demands made upon them. For the
loyal and efficient manner in which the tasks have been undertaken the Board records its full
appreciation.

Forty-eight officers and 542 employees of the Board were serving in the fighting forces at
the 30th June. In addition, twelve members of the staff were loaned to Commonwealth Depart-
ments for special defence work.
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CHIEF ENGINEER’S REPORT.

Country Roads Board Office,
Melbourne,
3rd November, 1943.
Tre CHAIRMAN,
Sir,

I have the honour to submit brief particulars of
matters of special engineering interest in the Board’s
work during the last year.

Ofticers of the depleted engineering staff, both in
Victoria and the Northern Territory, have again dealt
with a large voiume of work, and as far as permitted
by the exacting demands of these works, and by many
restrictions on resources, have also made headway with
pressing technical problems.  Fresh problems con-
tinually arise in devising and improving scientific
control of works by laboratory tests. They also oceur
in increasing numbers in mauy phases of survey,
design, construction and maintenance of works, as well
as in such jobs as prescrving a minimum of essential
records in compaet formi. For brevity, only a few
topics ecan be mentioned.

BEARING CAPACITY.

Preparations are now well advanced o intensify
local research into the bearing capacity of subgrade
and flexible pavement materials.

In Victoria there has been hitherto little need, when
construeting flexible pavements, to provide for any but
relatively light and sparse traffic. The most heavily
traflicked sections of State Highways were carrying
only about 2,000 vehicles in a 12-hour day, only about
15 per cent. being commercial trucks over 4 tons gross
load. Owing to the increased demands for certain
commodities, the war has brought about a marked
increase in the number of heavy vehicles traveliing
certain sections, and owing to petrol and man-power
restrictions there is, without doubt, a general increase
in the average gross truck load. On many rather
lightly constructed pavements the effect of heavier wheel
loads and of cuwmualative repetitions is to cause subgrade
failures, frequently commeneing near the shoulders.

Furthermore, on spongy or highly plastic soils there
is evidence that in a few years the moisture countent of
the snbgrade under the relatively impervious pavement
may gradually increase. The bearing capacity thus
decreases, and failures develop.  Where fine grained
pavenients with plastic binders have been employed
(such as many pit gravels) a similar tendeney within
the pavement may assert itself. On the other hand,
quite thin low-cost pavements on adjoining sections may
carry the same traflic quite satisfactorily.

Divisional Engineers have reported typical condi-
tions from many sections of road, especially on State
Highways, where some traffic data and job records over
many years are available,

Municipal engineers are also eco-opcrating in supply-
ing other cases. An investigation of the conditions in
cach case is now cominencing, and from this it is hoped
to secure much valuable design data applicable to Vie-
torian conditions.

During the year a third mobile laboratory was pro-
vided (the two previous units being in Northern Terri-
torv). This is being chiefly used in the preliminary
field study, e.g., for mweasuring subgrade and pavement
densities and moisture content and also Proctor necedle
resistances. Selected samples are brought back at inter-
vals for more complete laboratory examination. An
extension of the Board’s laboratory has been completed,

containing the necessary new ovens and benches, and
giving more space for scil tests such as the Atterberg
tests and compaction tests. Apparatus for the Cali-
forman Bearing Ratio test has also been completed and
wstalled. This test has become of speeial interest and
importance since certain authorities in the United
States of America have adopted it and extended its use
to deal with the design of runway pavements.

The first localities investigated have been those where
reconstruction could no longer be postponed, and it was
necessary to decide what pavement material and thick-
ness should be adopted. In last report reference was
niade to eritical conditions prevailing on an important
deviation of IPrinces Highway econstructed in 1940.
On the basis of cohesion tests a tlexible pavement thick-
ness of 8§ inches was then deemed to be the minimum
desirable, and numerous failures oceurred where the
actual pavement (which was being constructed by
stages) was slightly thinuer than this. A Californian
bearing test on a typical sample of the subgrade (L.L.
about 50, P.L. about 23) compacted to Proctor optimnm
density gave 6.8 per cent, C.B. ratio. From the Cali-
fornian charts for very light traffic (4,000-1b, wheel
load) this corresponds to a thickness of 9 inches, or, for
light traffic, 11 inches. Table A gives the results of
field penetration resistances, moisture contents, and
thicknesses at various point of the road.

Assuming that the pavement at 89,800 is on the point
of failure under wheel loads of 4,000 1b. at 80 1b. per
square inch, then for an equivalent contaet circle of 8
inches diameter and assuming a conventional 45 degrees
distribution through the pavemeunt, the critical bearing
pressure would be 8.15 1b. per square inch on the sub-
grade. .\t 91,600, however, the soil was much softer,
and 1its eritical bearing pressure (if proportional to the
Proctor resistance) would be 4.7 1b. per square inch.
With the same conventional assumption this would
require a pavement 12.4 inches thick. It seemed wise,
therefore, to adopt a total new thickness of 13 inches at
actual points of failure. The reasoning is only slightly
affeeted by the size of wheel load assumed to be causing
failure, but the bearing capacities inferred have little
absolute significance.

Taprr A--Privces Hisrrway Weer.  Srcerrox 1.
Sorr. TEsTs.
Chainage .| 89,700 | 89,860 | 90,100 | 91,400 | 91,600 | 91,700
Remarks Failed. | paroly | Failed. | Failed. | Failed. | Failed.
Depth of fine crushed | 717 8” 44" 17 61" 5”
rock
Depth of ashes 3 ” 1 3 37 ”
Moisture Content 175 | 183 | 206 21 296 | 336
Penctration resistance 780 780 855 530 450 540
(1/10 sq. in. needle)
1b. per sq. inch

Ficld bearing tests were conducted at 89,800 feet, an
Army tank transporter carrying a 26-ton tank being
used to provide the load through a hydraulic jack. De-
flections were measured by surveyor’s level, and esti-
mated to 1/500 inech.  Tests were made first on the
pavement surface with 22-in. diameter rigid plate and
then on the subgrade with 80-in. diameter plate.

In the first test readings were taken at 2 and 4
minutes and in some cases 6 minutes after each load
increment. The settlement was nearly proportional to
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load up to a total of 0.158 inch at 90 lb. per square inch
with 2 minutes delay, and an increase of 0.015 inch
was noted when the final load was maintained for an
hour. Using a relation between contact area and sup-
porting capacity developed by Middlebrooks (High-
ways Research Board 1941, p. 138) it 1s approxi-
mately estimated that for 4,000-1b. load on g-in.
diameter (rigid) contact area the deflection of the sur-
face would be abont 0.06 inch. This is close to the
critical deflection of 0.05 inch at which Porter states
that serious failures may develop rapidly. (Hngineer-
ing News Record 1943, p. 66.) i

Tn the second test readings were taken for up to 16
minutes after cach increment until it appeared that
settlement was complete. Analysis of results indicates
that actually, complete settlement was not reached above
about 20 ib. per square ineh. At 0.1 inch deflection
the bearing pressure was 14.5 lb. per square inch, and
the plotted curve departs from a straight line at about
this point, indicating a yield value of from 15 to 20
Ib. per square inch. The moisture content of the sub-
grade at 89,800 was, however, fairly low, and moistures
within the plastic range are believed to be commonly
attained. Laboratory tests indicate that this soil, when
initially compacted at Proctor maximum deusity and
confined under a surcharge equal to 10 inches of pave-
meunt, will slowly absorh water up to a moisture content
of about 40 per cent. This would probably represent
rather prolonged wet conditions in the field, with high
water table. At 91.600 the moisture was 29.6 per cent.,
and assuming that bearing capacity is roughly propor-
tioned to Proctor resistance, then by comparison with
the observed value at 89,800 of 14.5 Ib. per square
inch at 0.1-in. deflection, the Dbearing capacity at
91,600 may be assumed to have been only about 8.4
1b. per square inch at the same deflection. These trials
suggest that the Proctor needle or some similar instru-
ment may be of value in rapid field diagnosis.

The field bearing tests, while directly more applic-
able to estimation of modulus of subgrade reaction
required for design of rigid pavements, afford some in-
sight into the laws of settlement, and indicate agree-
ment with the contention that the allowable deflection
for plastic soils is less than 0.1 ineh and is probably
nearer 0.05 inch. For the work in question all failures
were removed and replaced by 10 inches of new material,
and the lengths affected were shortly afterwards re-
sheeted with a minimum of 8 inches consolidated. JTTow-
ever, some lengths where there were no failures were for
the time being merely resealed.

SOIL. CEMENT.

The trial sections of soil cement constructed on the
Henty Highway in 1941 and lightly sealed with bitumen
in 1942 are still in quite goed condition, but the traffic
on this road is at present very lght, and the amount
of steel-tired traflic is quite small. Two short sections
were left unsealed, one in which the soil consisted of a
heavy clay, and the other in which it was a fine
sand. On the clay the cracks, which are typical of the
material, form a mosale varying from about 4 inches
to 12 inches square, and therc are several transverse
cracks extending across the pavement. On the sandy
soil the cracking is quite slight.

In view of the cost of this medium of construction
and the general availability of clieap local pavemecut
materials, no further similar work has been done on the
Board’s road system, but during the year two experimen-
tal sections which formed parts of runways were con-
structed for the R.A.AF, in different parts of Victoria.
Although each experiment oecupied only two or three
working days, it was necessary to assemble a consider-
able amount of plant. Mixing was performed by
rotary hoes, disc cultivators and harrows, and tamping
rollers and pneumatie-tired rollers were used for com-
paction.

In one locality the soil consisted of heavy clay (L.L.
47, P.I. 31) and the work was done in three strips, using
cement coutents of 12 per cent., 16 per cent. and 12 per
cent. by volume respectively.  The thickness was 5

inches.  Rather extensive cracking occurred on all
sections. Sand was used for curing, and the shrinkage

cracks became partly filled. After thorough drying the
experimental sections, in common with the gravel form-
ing the rest of the runways, received an application of
crude horizontal retort tar at 1-5th gallon per square
yard. After six months the film of tar is still ductile,
and the cracks have remained sealed with tar.

Tu the second locality the soil consists of well graded
saudy loam. Iere two strips each 30 feet wide were
constructed, using 7 per cent. of cement by volunie, one
strip being 24 inches thick, and the other 4 inches. The
sandy soil was nearly all finer than 36 B.S. sieve, having
L.I.17, and P.I. 2. Sand curing was employed. After
four months there is some sign of spalling away of thin
finishing layers, but only minor cracking has occurred.

Tn another locality soil ecement has been used to con-
struet havd standings for aireraft. Pit gravel was used,
some being mixed in place and some pre-mixed, in each
case with 10 per cent. of cement by volume. At the same
locality large paved areas were rapidly constructed in
bituminous sealed pit gravel, and a large output of
gravel from the pit had to be obtained. In such condi-
tions it was diffieult to prevent inclusion in the pave-
ment of some lumps of clay, which occurred in quite
thin scams and pockets in the pit. Accordingly there
have since been some failures of a few square feet in
arca, where lumps of eclay have eventually softened
vnderneath the seal coat after absorption of water. Very
satisfactory patches have been put in, using selected pit
gravel pre-mixed with 10 per cent. of cement by volume,
and cured by a light application of bitnminous emul-
sion.

Cost of the heavy clay soil cement has been about €3
per cubic yard; the cost of the gravel-cement was about
the same amount, but the individual hard standings
were of small area. The cost of the sandy loam soil-
cement was ahout £3 per cubic yard on the 23-in.
section and £2 on the 4-in. section. Even where the
thickness was only 24 inches the cost was about 4s. per
square yard, so that the process is very much dearer
than priming and bituminous sealing, which is quite a
satisfactory alternative on the sandy loam in question.
Moreover, with any great density of traffic a similar
coat has to be applied to protect soil cement. Never-
theless, it is felt that the medium is one which
will have its uses where conditions are favourable.
e.g., where the available loeal granular materials are of
poor grading or poor stability, and require in any case
somne treatment to make them satisfactory as a pave-
ment.

PRE-MIXED BITUMINOUS MACADAM AND SAND
ASPHALT.

The principle work in progress in the Northern
Territory has been the “ strengthening and bitumeniz-
ing” of about 630 miles of road. The early part of
1942 was spent in establishing the Board’s organization
in the area, the available foreces being concentrated at
that stage upon aun endeavonr to hold the gravel road
under the convoy traffic. The gravel, which is very
plentiful, consists of sandstone, quartzite, or laterite
eravels, which generally contain a non-plastic or feebly
plastic binder, although in some pits a more clayey
binder is encountered. Gravel with a maximum size of
1% inches is readily obtained on the northern half of
the length, and generally hias 80 per cent to 90 per cent.
passing %-inch, 60 per cent. to 80 per cent. passing
in., and 40 per cent. to 60 per cent. passing 3/16
inch sieves, but finer materials are encountered towards
the northern end.



Owing to the absence of water along the route, it was
realized from a preliminary inspection by the Chairman
with the Divisional Engineer, that ordinary suvface
treatment work as practiced in Vietoria would uot be
generally applicable, since it was not possible to maiu-
tain a bonded surface free of corrugations up to the
time of sealing. It was therefore nccessary to adopt
some corrective process, either of a road-mix or a plaut-
mix type, and owing to the general loosencss of the
gravel surface and the necessity to use a minimumn
of bitumen and so a thin coat, plant-mix was considered
the only possible procedure. ~ Some trials were made
using concrete mixers, but early in the fiuancial year
the special mixing plant required arrived from the
United States of America. The mixers arve of a port-
able continuous cold-mix pugmill type, with a maxi-
mum output of about 2 cubic vards per minute. The
aggregate required was obtained by sereening the over-
size and dust out of the local gravel, using vibrating
screening plants manufactured in Victoria. The pro-
duct averaged 100 per cent. passing $-inch, 60 per cent.
passing &-in., and 15 per cent. passing 3/16-in. sieves
with a calculated surface arvea of 7 square feet per
Ib.

Strengthening, widening and shouldering proceeded
ahead of the sealing work. Owing to the need for
rapid reconstruction it was only po%slble to provide
a pavement thickness of from 21 to 4 inches prior to
priming. The gravel was gencrally spread drv and
consolidated mercly under trafic and grading. Where
water was available it was nsed; generally it was not,
and the road was prepared for priming without any
water. This generally meant removal of the top por-
tion of corrugations to the side of the road. Where
possible the road was primed whilst damp. The primer
consisted of 80/100 penetration bitumen, fluxed with
furnace oil to give a viscosity of from 1§ to 2 poises at
122 degrees. Fahr. Tt was generally applied at 0.20
gallons per square yard, and soaked in fairly rapidly,
so that the primed surface could generally earry trafhic
in two days. In some instances the primed surfaces
remained uncovered for several weeks before showing
signs of failure under traffic. Before applying the pre-
mixed material, a tack coat of medium curing cut-
back was sprayed at an average rate of 0.08 gallons per
square yard.

For the pre-mixed naterial the screened gravel gencr-
ally had a dry weight of about 100 Ib. per cubie
foot. The binder consisted of bitumen fluxed to a
penetration of about 120, and the mixture generally
adopted contained 10 gallons of binder per cubic yard
loose, i.e., approximately 8.8 per cent. by weight. One
experimental length containing only 8 gallons of binder
per cubic yard was laid down, and carried traffic quite
satisfactorily for some months As mixing is earried
out practically at air temperature, about 13 per cent.
of kerosene was generally used to ent back the binder
to facilitate mixing, and also to assist in the dragging
of the mixed material on to the road with the drag
spreaders.

Los Angeles Abrasion teste carried out on samples of
aggregate uscd, gave losses varying from 30 per cent. ‘ro
40 per cent. T one length materin] having a loss of
75 per cent. was used and stood surprisingly well. The
pre-mixed material was generally sprcad at a rate of
about 1 cubic yard to 36 square yards (mecasured as
dry ecroenmgQ) producing a finished thickness averag-
ing about #-inch after consolidation.

On the southern portion of the road the available
sandstone gravels are much coarser and less suited for
cither road construction or the production of screen-
ings for pre- rmxmg However, the best available local
glave]q were nsed in general for strengthening, while
on soine sections rather dusty limestoue gravel deposits
were nsed. Long lengths of natnral sand clay of rather
fine texture eXNt but there is not gencrally sufficient
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water available to make a formation which can be satis-
factorily compacted or held in such a condition until
surface treatment can be applied, so that it was neces-
sary to gravel them. Fortunately the crecks in the
south contain large deposits of rather clean, coarse
sand, and after some preliminary trials it was decided
to adopt sand asphalt instead of pre-mixed sereenings
for a large mileage of the work. A typical material
available has 95 per cent. passing 3/16-u. sieve, and
3 per cent. passing No. 200, with a caleulated surface
arex of 25 to 30 square feet pcr pound of sand. When
using this sand a bindev content of about 12 gallons
of bitumen per cubic yard was adopted, with about 15
per cent. of power keroscne cutter. It was generally
possible to reduce the thickness of the coat so that one
cubic yard (measurcd as loose sand) covered 50 square
yards, giving an average consolidated thickuess of 0.6
inch. Rolling was commenced about four hours after
laying, construction traffic was admitted after one day,
and convoys uuder control after three days.  The
material bechaves quite satisfactorily, although it takes
about three months for the cutter to evaporate, and for
the road to harden. There is, however, no evidence of
instability or a tendency to form corrugations on the
one land, or for the material to ravel on the other

hand.

BITUMINOUS SURFACE TREATMENT.

On the Board’s road systemu during the year only
urgent retreatment was carried out. The work was
all resealing of the lightest nature, the minimum to
prevent rapid wastage of the bituminous surface
treated system. As shown in Table B, over the whole
system of some 5,880 miles only 256.6 miles of retreat-
ment was carried out, a rate of 4.4 per cent. per
anp. As this rate presumes a life of some 23 vears
it will be seen that considerable depreciation of the
usset is taking place. The 726.4 miles carried out in
1940-41 was necessarv to bring up arrears of retreat-
ment work, The 1941-42 programme of 563.9 miles 1s
probably the minimum necessary to maintain the
system withont serious loss. Some wastage must be
anticipated even on State Mighways, but more especially
on the less important main roads, where the antiquity
of seal coats 1is steadily rising.

Tanrte B.—Torar. MrLrs oF Worrk ox (C.R.B. Roabs
Carrizp Ovr ny sormx CLR.B. axp MuwnicipaLry-
owxXEp PLANT,

Miles of Work.
New Work Retreatments Grand

Year, First .
car éoalf;)‘ Total.

Reseals. | R.MLS. | P.M.S, | Total.

1938-39 5952 2463 459 | 292°2 | 8874
1939-40 3321 2523 | 105-2 376 | 395°1 | 727°2
194041 147-8 429-5 | 2531 43°8 | 726°4 | 8742
1941-42 303 561 -4 ( 13 ‘ 12 |1 563'9 | 594-2
104243 o 12-3 256 6 1 2566 | 2689

Seven of the Board’s 400 gallon sprayers were work-
ing in Northern Territory and only two such units
Tooether with one 600 gallon sprayer remained for
use in Victoria. For a few weeks a new 1,000-gallon
sprayer was used prior to its despatch to Northern
Territory. In addition to these units it was necessary
to hire one 300-gallon, onc 600-gallon, and one 800-
gallon sprayer for the Victorian programme. Some of
these units were not as susceptible to exact control as
the Board’s own sprayers, and accordingly some of
the work done was less uniform than usual.



In addition to the 269 miles of C.R.B. roads treated,
1,358,800 square yards of Commonwealth works in
Vietoria were executed, comprising 132,200 squarc
vards of light priming and 540,000 square yards of
heavy priming of runways, and 606,600 square yards
of priming followed by a two-coat seal.

The average annual mileage of Bituminous Surface
Treatment work on C.R.B. roads for the five year period
1938-39 to 1942-43 is 671 miles per season.

The total work carried out on roads during 1942-43
was as follows—

Miles.
Plant operated by C.IX.B. on C.R.B. roads.. 259
Municipal plant on C.R.B. roads 10
Total work on C.R.B. roads .. . 269
C'R.B. plant on Municipal roads .. .. 4
Grand Total 273

Table C refers to work done by the fleet of sprayers
on first seals and re-treatments. There 1s a tendency
to do less work from each dump than formerly. As
however the sprayers, kettles, aggregate loaders and
spreaders, brooms, roller earriers, and portable cook-
Louses are all designed for rapid travel, the cost of work
is not greatly affected by this factor.

TasrLe C.—DeEeTaILs oF JOB.

Season.
i 194041, ‘ 104142, | 194243,

Number of jobs 529 ] 388 161
Longest job (miles) 164 | 12°2 9-75
Shortest job (miles 002 | 002 | 009
Average job (miles) o1 164 13 167
Total number of spraying dumps 209 | 157 75
Miles of work done from each dump 41 | 37 34

(average) }

|
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Tasre D.—Cost or SEALING (PENCE PER SQUARE YARD).

Reseals.
ltew. :;l;f; Nominal Rate of Application of Binder in
Gallon per Square Yard.
J ool 015 ! 0-2 0-25
Area costed | 107,239 | 207,679 | 1,157,492 | 901,556 85,942
(sq. yds.)
Material 795 4°16 524 604 821
Labour 2-39 1-00 1-19 1-26 1-80
Stores 0-28 0-13 017 0-20 0-35
Plant 1:69 059 0-90 109 1-34
Total 1231 588 750 859 1170
Previous total costs
for comparison—
Year—
193940 .. . .. 7°42
194041 2-88 4°76 746 792
1941-42 330 606 755 827
194243 5-88 750 859 11-70

The sprayers operated by the Board treated 259
miles of the Board’s road system, 10.7 miles being first
seals and the rest re-treatments, 21.3 miles being at 0.1
gallon per square yard, 120.5 miles at 0.15, 98 miles
at 0.2, and 8.7 miles at 0.25. Municipal plant treated
9.7 miles of the Board’s road system, 1.6 miles being
first seals, 5 miles re-seals at 0.15 gallon per square
yard and 8.1 miles at 0.2. For economy, there were
ne retreatments involving corrective features (Road
Mix or Plant Mix).

The cost of aggregate averaged 16s. 7d. per cubic
vard as compared with 12s. 10d. in 1939. Table D shows
costs of various types of work. Rates of application
of aggregate were generally as shown in the report
for 1942,

Yours obediently,

D. V. DARWIN,
Chief Engineer.,
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