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ROAD CLASSIFICATIONS
A N D LENGTHS
IN NEW SOUTH WALES
Lengths of Main, Tourist and Developmental Roads, as
at 30th June, 1974.
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Varied aspects of roodbailding.

Top (lefi to right): Bulldozer itt action during earthworks.
Crawler-mounted driiling rig muking holes for rxplusive charges.
Selfipropelle-d smooth drum vibrating roller used for compaction.
Centre:

Workmen forming the concrete edge of a median strip.

Bottom: Recently completed dual carriageways on the New England Highway, 2&28 km
northwest of Newcastle (see other colotfrphotographs on page 47).
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The ratch-cry of many critics of the Department’s freeway proposals is that “Cities are
for people-not cars”. Chanted at protest
meetings or scrawled across walls of buildings
awaiting demolition, it has a certain appeal
to those frustrated by traffic, pollution and
noise (and. in some ways, aren’t we all). The
inference, however, is that “Cars are not for
people” and consequently “Roads are not for
people”. must surely be incongruous with
the obvious desires of the majority of people
in this country.
It is basically because cars have so much to
offer (in terms of convenience. independence,
efficiency and flexibility) that they are so
popular. They have given a new dimension
to people’s freedom and mobility, and
obviously if cars did not bring so much
pleasure and service to so many people then
they would not be used so much. Quite
apart from the superficial characteristics
generally emphasized in car sales advertisements (which so often highlight attributes
that are the least important of a car*sassets)
cars are still, for all their faults, a great way
to travel. No one would deny that better
public transport is a major communication
need in the urban w t o r s of our society, but
it hardly seems sensible or realistic to cut
back freeway proposals, at a time when no
comparable alternative mode of public
transport is on the drawing board-and
when there is no indication that the use of
motor vehicles is lessening or that their
appeal is waning.
Continuing improvement in the design and
construction of cars and trucks will hopefully
eliminate the undesirable motor vehicle
faults and thus overcome the disturbing
aspects of present-day motoring. The mowing energy crisis, high noise levels and
unhealthy pollution emissions call for
undeniably drastic action (probably through
the combination of restrictive legislation and
research action by manufacturers) if they
are to be overcome. Nevertheless, the need
for roads will presumably remain for many
years to come, no matter what vehicle
modifications are introduced.
Town and road planning are already
moving towards the separation of vehicular
and oedestrian IraEc. as well as the seoaration
of dLffetreren1 type$ of vehicular traffic(such as
“through traffic” and “local traffic”). In
fact, as sadly too few people seem to
appreciale, this is a big part of what freeway
proposals are all about (see article “Current
Construction on the Warringah Freeway” on
page 34). The concentratlon of “through
traffic” into fast-flowing major arlerics
means that manv local streets can be relieved
of unwelcome -heavy vehicles as well as
peak-hour bumper-to-bumper bottle-necks,
and can thereby retain or regain their quiet
suburban atmosphere.
This is not lo suggest that endless new
wide roads should k provided for more and
bigger cars (see arlicle “Traffic Flow-Facl
and Fallacy” on page 38). but it does mean
reasonable provision for building the best
types of roads, for both city and country
districts, to serve the community’s as well as
motorist’s needs. The needs of these two
groups are generally synonymous rather than
contradictory as is so often suggested.
Certainly. roads are for motorists but, in
their wider context, roads serve the whole
community and that means “Roads are for
People”..
PACE
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As it is gradually extended over its
planned route, the Warringah Freeway
will play an increasingly important role
in separating inter-suburban traffic from
local traffic and in providing a fast route
for goods and passenger transport
through Sydney's northeastern suburbs.
On completion this Freeway will carry
commuters from the Warringah Peninsula
and other northern suburbs to the Sydney
Harbour Bridge from where they will be
able to move into the central business
district of the City, or disperse around it
by way of the Cahill Expressway and the
Western Distributor.
The fist section of the Warringah
Freeway, a 2.4 km length from the Sydney
Harbour Bridge to Miller Street.
Cammeray, was opened to traffic on
18th June, 1968.
Work on the 1.2 km long section now
being constructed was commenced in
August, 1973. This section will extend
the Freeway from Cammeray to
Willoughby Road, Naremburn and will
absorb the traffic now using two local
streets-Chandos Street and Brook Street.
These are two four-lane streets carrying
an annual average daily traffic volume
PME
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of 33 OOO vehicles per day. While there
are morning and evening peaks of up to
3 500 vehicles an hour. the load is heavy
throughout the day and the only very
light period is 1.30 a.m. to 5.30 a m . .
when total traffic falls off to about
100 vehicles an hour.
At present, the intersection of Chandos
and Brook Streets produces a major
traffic delay almost immediately after
leaving the constructed length of the
Warringah Freeway and the movements
of traffic at the intersection are serviced
by traffic lights. This intersection will
now be eliminated and a partial diamondtype interchange will be constructed
which will provide for an access ramp
from Brook Street to the Freeway.
Construction of this interim extension
is expected to be completed by mid-1976.
Traffic will then be able to load onto the
Freeway from:
the junction with Willoughby Road near
Slade Street,
Donnelly Road,
* Brook Street near Palmer Street, and to
off-load from the Freeway to:
* Brook Street near Jenkins Street,
Donnelly Road.

Local traffic will pass under the Freeway
at Brook Street and will be carried over
the Freeway at West Street and M e m n burn Avenue. With on and off loading
ramps, the number of traffic lanes
provided by the interim construction
varies from two to four lanes in each
direction.
Later work, to complete the uhimate
design. will involve the construction of a
major bridge to carry Willoughby Road
over the Freeway and at that time, when
further extensions of the Freeway will
have also been finished, access points will
again be changed and on-loading will
not be available at either Brook Street
or Donnelly Road.
FREEWAY BRIDGES

West Streef Bridge will carry local
traffic over the Freeway. It is a prestressed concrete structure 57.9 m long.
The width between kerbs is 12.8 m and
two 3.65 m clear width footways are
provided. It is located on an oververtical curve on a straight horizontal
alignment.
MAIN ROADS

The bridge consists o f two continuous
spans 33.01 m and 24.9 m long and is a
multi-web prestressed concrete box girder
structure of variable depth. The box
girder is cast-in-place and post-tensioned.
The ends of the bridge are simply
supported at the abutments and the pier
is monolithic with the superstructure.
Being of cellular concrete construction
the bridge requires support by falsework
over a prolonged period. To provide
for the possibility that traffic could be
using the Freeway while the falsework
was still in place, the bridge specification
details the need for a two-lane opening
through the falsework.
Designed by engineers in the Department's Bridge Design Section, the West
Street Bridge is being built by Central
Constructions Pty Ltd. The accepted
tender price was $350,597.
Merrenburn Avenue Bridge will also
carry local traffic over the Freeway. It
is a prestressed concrete box girder
bridge 88 m long, 12.8 m wide between
kerbs with two footways each 3.2 m wide.
This bridge has two continuous spans,
49 metres and 38 metres long. The
horizontal alignment is straight, while
the vertical alignment is of uniform grade.
The superstructure consists of twin
cast-in-place post-tensioned concrete box
girders with diaphragms at the supports.
The substructure is composed of one
abutment, allowing expansion, and two
central support columns.
Principal
reactions at the abutments are carried to
sound rock while secondary retaining

Merrenburn Avenue Bridge, showing
construction completed to the point
where the deck is being prepared for the
pouring of concrete.

walls are founded on upper weathered
rock.
The bridge was designed by Ove Arup
and Partners and is being COnStruCted by
Central Constructions Pty Ltd, at a
cost of $415,200.
Twin bridges over Brook Street will
contain a carriageway of the Freeway on
each bridge. Both bridges will be built
for the ultimate stage, but part of one
bridge will not be used in the interim
stage. Each bridge will consist of a
single span 27.1 m long. Horizontal
alignment will be straight. The section
provided on each bridge consists of
18.3 metres of pavement with two
shoulders 3 metres and 2 . 4 metres.
The superstructure will consist of
precast prestressed concrete wide flange
beams butted together to form a multi-cell
hollow slab. An asphalt overlay will
provide a smooth riding surface. The
abutments will consist of anchor-beam
stabilized concrete retaining walls
stabilized by concrete anchor beams
supported on cast-in-place concrete piles
drilled to rock. Construction of this
bridge which was designed by engineers
in the Department's Bridge Design
Section, will commence shortly.

Spanning the freeway excavation, West Street Bridge is still under Construction. The
opening in the falsework on the right provides fur the possibility thaf trafic could be
using the Freeway while construction is in progress.

CONSTRUCTION PROBLEMS A N D
SOLUTIONS
The route of the Freeway crosses
diagonally through the local street system
in deep cutting. As described previously,
it passes over Brook Street on twin bridges
and other local streets are carried over
the Freeway. The detailed examination
of the needs of vehicular and pedestrian
traffic in the area and careful j o b planning
will result in the lessening of the disruption
and inconvenience created by this major
road construction work. Throughout
the work, commuter traffic will be
allowed to travel undisturbed in Chandos
Street and Brook Street.
When the bridges at West Street and
Merrenburn Avenue are completed, the
remaining surface streets, except Chandos
Street, will be cut so providing a number
of quiet residential streets which
previously carried traffic from outside
of the Municipality.
At the final stage all work, except f o r a
seven-metre deep cut across Chandos
Street, will be completed, and traffic
will still be uninterrupted along Chandos
Street and Brook Street.
To complete the final cut across
Chandos Street, it is planned that during

I
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one weekend citybound traffic using
Chandos Street will be diverted onto the
local street system while northbound
traffic will be diverted onto part of the
constructed Freeway, then carried back
into Chandos Street via a temporary
ramp.
By working shifts as necessary over the
weekend, the final cut across Chandos
Street will be sufficiently excavated to
provide for the construction of a pavement
to carry two lanes of freeway traffic. On
the Monday morning, peak hour citybound traffic will be diverted into the
newly completed section of the Freeway
and during the following week the cut
will be progressively widened until
northbound traffic can also use the
Freeway.
While the bridges over Brook Street
are being built, traffic will be free to use
Brook Street although a minor relocation
of the roadway will be made to allow the
abutments of the bridges to be built
clear of Brook Street traffic.
The programme for the construction of
West Street Bridge which crosses over
the Freeway required early excavation of
the Freeway cutting so that the bridge
could be built. This cutting had to be
excavated long before the utility services
(telephone, gas, water and power) could
be relocated in their final position.
It was decided to excavate a narrow
trench along West Street to the full
depth and width of the Freeway cutting
and to build a temporary bridge along
the length of this trench. Utility services
were then lifted out of West Street and
located on the temporary bridge. The
main West Street cutting was then
excavated leaving the temporary bridge
spanning the excavation. Cutting West
Street aKected a moderate volume of
pedestrian traffic, and decking was added
to the temporary bridge so that it also
served as a pedestrian bridge.

When the planning schedule dictates
the need for individual bridges, contracts
are invited for their construction.
Some minor works such as concrete
retaining walls and sandstone walls are
often dealt with on a sub-contract basis
when facilities are not available at the
time from within the Department's
organization.
Initial planning was programmed on a
network basis from which it was determined that traffic should be held in the
existing streets right up to the last
moment.
Detailed planning, set out on a large
bar chart, is under constant review.
This project emphasises the need for
flexible planning and the flexibility was
dictated by a number of factors.
Construction commenced soon after
the final design was approved. It was
therefore not possible to give the
Authorities responsible for the relocation of public utilities, electricity,
water and the like, the usual advance
notice of the commencement of the
work, As a result the relocation of the
services have not been able to keep
pace with the scheduled planning. For
example some delays occurred in the
commencement of the construction of
the Brook Street Bridges.
The construction on one of the bridges
is behind schedule.
'The first six months of 1974 were
exceptionally wet, with well over the
usual total annual rainfall falling in
that period.
During the first half of 1974 there was
an unusual amount of industrial unrest
in industries associated with the supply
of materials and this unrest seriously
affected the continuity of delivery of
materials to the work.
These factors and others add up to
the need for a constant review of the
scheduling of each construction activity
and have resulted in several changes
being made to the sequence of events.
For example, it is now unlikely that

Flexible Planning Schedule

Work on this section of the Freeway
is being carried out with the Department
acting as the principal contracfor. Consequently, major earthworks, drainage,
the laying of the pavement and the
erection of road furnishings are being
carried out by the Department's own
forces. In some instances, a contract
has been let for excavation at a particular location.
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Excavation work far the current
construcfion on fhe Warringah Freeway,
seen here in relation to the section of
the Freeway at present in use. The
bridge carrying public utiliries over the
former raate of West Street can be seen
in the centre of the photogroph.
This and the other aerial view reproduced
on page 34 were both taken prior to
conmencement o/ the bridgeworks.

scaKolding will still be in place when
traffic is diverted under West Street
Bridge.
Fufure Proposals

To provide a connection between the
proposed Naremburn Interchange and
the Pacific Highway at Gore Hill, an
underpass beneath the North Shore
Railway Line at Artarmon is scheduled
as the next step in the overall programme
of construction. This connection will
form part of a circumferential freeway
link between the Warringah and Lane
Cove areas.
The next work on the extension of the
main route of the Freeway will be the
construction of the bridge over Middle
Harbour between Sugarloaf Point, Castlecrag and Pickering Point, Seaforth. Site
investigations and the design of this
bridge are currently in progress. On the
southwestern side, the bridge site is
relatively isolated and inaccessible and
the first task will be the construction Of
an access road along the route of the
Freeway from Eastern Valley Way..

FACT AND FALLACY
This article dirmascs some of the popular misconceptions of traffic flow and in so
doing describes the characteristics of traffic flow, points out the typical conditions
under which traffic operates and indicates the many facton that reduce flow below
the maximum attainable under ideal conditions. It concludes with a scheme for
improving traffic flow in Sydney in the short and long term.
The article was prepared by the Department’s Traffic Service Engineer, MI K. W.
Dobinson, B.E., A.M.I.E. (Aust.), M.C.J.T.. A.F.A.I.M., Barrister, and presented
to the 1974 National Convention o f the Society o f Automotive Engineers, Australasia,
held in Sydney during November, 1974. The opinions stated in the article are
those of the author and should not be regarded as necessarily being the policies of
the Department.

The importance of an Understanding or
Tml3c Flow
In considering and discussing transport
and in particular road transport we must
ensure we are dealing with facts and not
allow ourselves to be blinded by prejudices
or unreasoned or unfounded arguments.
That is, in the planning of a transport
system we must deal in fact not fallacy.
Members of the public today are more
conscious than ever before of the
environment in which they live and of the
good and bad sociological features
around them.
In the road field they are insisting that
new roadworks be integrated with the
surrounding environment. A new road
must be made aesthetically compatible
with the adjacent land form and land use;
it must neither detract from people’s
living conditions nor disrupt communities
and its undesirable effects on people must
be minimized. Residential streets can

no longer be relied upon to relieve main
arterials. Residents will soon move to
exclude the vehicle that challenges their
residential amenity. Existing arterials
must perform their function more
effectively to meet this extra loading as
well as the ever increasing demand on
their capacity.
There are demands from the public
to be involved in planning major public
works such as freeways and other
transport systems so they may ensure
these matters, that they have now come
to value and respect, receive due consideration. If this is to be the pattern for
the future it is vital that the participants
become fully acquainted with the facts
of the case. Too often in the public
desire to prevent destruction of the good
features in the environment or to ensure
new developments will enhance it, or to
prevent disruption to communities, they
base their statements and sometimes
actions on irrational presumptions.

As all transport involves the movement
of traffic whether it be planes, trains,
ferries, buses, cars or pedestrians it is
important that we understand this
fundamental aspect of the systemtraffic flow.
Trafflc Flow
Planes, trains and ferries are regulated,
controlled and co-ordinated by a central
agency and hence their movement is
more regular in form and more predictable than that of the road vehick.
Movement of road traffic varies
extensively due to the disparity between
drivers who have different abilities and
different desires, who drive vehicles of
varying performance and each o f whom
usually moves at his own will or whim.
Although reference is made to transport
generally, this paper for the most part
refers to the movement of the more
complex form of transport-the road
vehicle.
While
the
characteristics
indicated apply to this vehicle, the
principles are equally applicable to the
movement of other forms of transport
but as indicated above the variations are

less.
Traffic Engineers have developed
mathematical models of traffic flow.
They initially related the movement of
traffic to the flow of liquid in a pipe,
later developed mathematical models
around the theory that every car in a
traffic stream was either a leader or a
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follower, i.e. the ‘‘car following theory”.
However, the preferred theory is the
“queuing theory”. This is most simply
explained as mathematical models to
simulate arrival rates of units at a point
and to simulate the departure rates of
units from that point. The theory
would be equally applicable lo describe
the movement of people through the
check outs at a supermarket.
However, it is not the theory of traffic
flow that is to be presented but factual
data to explain traffic flow characteristics
as some popular conceptions are
discussed.
Speed Flow Relationships

There is a basic misconception that
the faster a traffic stream moves the more
vehicles pass a given point. While this
relationship is true as speed of vehicles
increases from zero, a second factor soon
comes into play, that of vehicle spacing
or
“vehicle
headway”.
“Vehicle
heading” is the interval of time between
individual vehicles measured from head
to head as they pass a given point. As
speed increases vehicle headways increase,
i.e. the cars travel further apart which
reduces the number in a given length of
road.
We are also aware that as traffic on a
road becomes denser, vehicle speeds
decrease and headways reduce. In fact,
until congestion sets in, flow actually
increases over this range. Hence we
find that the speediflow relationship for
uninterrupted flow follows a parabolic
curve pattern as illustrated in Figs I
and 2. These figures were taken from
the Highway Capacity Manual (Ref. 1).
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maintaining shorter headways and hence’
a greater flow rate. There are many other
factors which affect the speed/flow
relationship including the composition
of traffic (e.g. extent of lorries and buses)
the weather, the incidence of accidents,
etc.
Under interrupted flow conditions, as
on a city street, the speed/flow relationship
is difficult to isolate. In fact it will vary
from block lo block. Flow in this
situation is determined principally for
external influences such as green time at
traffic signals and imposed speed limits.
A typical example of a speediflow curve
for a city block shows in Fig. 3 which
also depicts the delay/flow relationship
which is the more usual concern in this
situation.

We note that maximum volumes are
achieved a t operating speeds of about
40-50 km;h (25-30 m.p.h.). This characteristic holds true for all road sections,
but tends to be slightly lower for less
ideal conditions, e.g. on Sydney Harbour
Bridge maximum flow occurs at about
3 5 4 5 km:h (22-28 m.p.h.).
Uninterrupted flow means an absence
of traffic control interruptions such as
traffic signals and stop signs. However,
the range is wide; at one extreme there
may be very irregular flow due to marginal
friction from accesses to properties. e.g.
Parramatta Road and at the other
extreme a complete absence of these. as
on a freeway. Consequently the flow
curves are different with the freeway
drivers moving with greater confidence,

Speed and Flow Variations

A second basic misconception is that we can generalize about the movement of
traffic. However, motorists behave differently and all their disparities while moving
in a traffic stream must be accommodated. Fig. 4 shows the variation in speeds that
occur for passenger cars on a freeway, while Table I indicates the speed variation that
occurred between lanes on the Sydney-Newcastle Freeway.
~~

~
~~

85th Percentile Speed
km/h
(m.p.h.)
88
(55)
Kerbside . _
_.
.. .. . .
98
(61)
.. .. .. , .
Centre
..
Median . .
..
..
93
(57)
104
(65)
* 85th Percentile Speed (s’the speed al or below which 85% of vehicles travel.
Lane

~~

~

~

~~~~

-

~

Mean Speedkm;h
(m.p.h.)
69
(43)
87
(54)

-

~

~

~~

~~

Table 1-Speed

Variation in Lones on Sydney-Newarrle Freeway, 1968 (all vehicles)

Also speeds under free flow conditions are not static but are gradually increasing.
Table 2 shows the measured free car speeds on rural State Highways in New South Wales
between 1963 and 1973.

Year

1963

86
Mean Speed-kmih-(m.p.h.)
..
, .
85th Percentile Speed-km/h-(m.p.h.). . 101
-

(53)
(63)

1966

88
103

(54)

(64)

1971
91

106

(56)
(66)

1973
92
108

(57)

(67)

Table 2-Voriarion of Free Speed of Cars on two lane rural highways in New Sourh Woler

’
’

Although flow vanes at.
different times of the day.:
week and year, it is gener--”.,
ally cyclic with time. .
Variations within the year
are called seasonal variations. Examples are the
heavier flow to Kosciusko
National Park during the
snow season, the heavier
flow to the beaches during
summer
months
and
heavier flow in rural areas
during the wheat harvesting season. See Fig. 5.
,

At any one site on a road total flow
over each 24 hour period is similar day by
day. However, holiday and weekend
travel can cause an imbalance. A typical
pattern over a week shows in Fig. 6.
Fig. 7, which displays a typical hourly
variation, shows that the flow over each
hour of a day can be markedly different
with peaks morning and evening. It can
also be markedly different in each direction. If it is particularly heavy in one direction for a short period and in the
opposite direction for an equally short but
different period, use can be made of
“tidal” flow on multi-lane facilities; this
is the case on Sydney Harbour and Spit
Bridges where the central lanes are
reversed during morning and evening peak
periods to accommodate the out of
balance.
Flow between lanes on multi-lane roads

can also be markedly different even on a

high class facility. This is caused by
such factors as proportion of slow
vehicles in stream, median width, entry
and exit points. Fig. 8 shows typical
flow variation between lanes on a six lane
freeway.
A road must function effectively at all
times. However, it is obviously economically impractical to cater for optimum
flow conditions 100 per cent of the time.
For this reason the practice is to design a
road to accommodate traffic for the
30th highest hourly flow in the year and
to allow generally for operational
characteristics to cover 8s per cent of the
vehicles in the stream. Fig. 9 illustrates
typical variations in flow at the higher
daily flow rates on a rural highway and
on a city street.

Road Capscity

It is a fact that 2 OOO vehicles per hour
(v.p.h.1 can be carried in a traffic lane,

but the corollary “every rrafic lane can
carry 2 OOO v.p.h.” is fallacious.
If a lane on a multi-lane highway
operates under ideal conditions it is
capable of carrying 2000 vehicles per
lane per hour. Ideal conditions occur
when:
flow is uninterrupted and free from side
interference, e.g. by vehicles or pedestrians;
*there are only passenger cars in the
traffic stream. i.e. no buses or lorries;
traffic lanes are 3.7 m (I2 ft) wide with
adequate shoulders and n o lateral
obstructions within 2 m (6 ft) of the
pavement edge; and
* for rural roads. curvature and grades
are satisfactory for 1IO km/h (70 m.p.h.)
travel with no sight restrictions to
restrict overtaking.
Very few roads provide these ideal
conditions. At this time in New South
Wales only the Western Freeway between
Prospect and Penrith and the South
Western Freeway from the Cross Roads
to
Campbelltown
approach
these
conditions.
While 2 000 passenger vehicles per hour
is taken as the average maximum
sustained volume per lane on multi-lane
highways under ideal conditions, actual
values vary between 1900 and 2000.
Higher volumes up to 2500 v.p.h. may
occur in specific lanes for short periods,
e.g. on Sydney Harbour Bridge, but
these do not represent sustained volumes
over all lanes.
On two lane, two way roads, i.e. most
rural highways in this State, overtaking
manoeuvres must be performed in the

MAIN ROADS
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lane used by on-coming traffic. With
traffic travelling in both directions, slower
vehicles create gaps between vehicles
which can be filled by overtaking vehicles
travelling in the same direction, or if of
sufficient length, by vehicles overtaking
in the opposing direction. Travel during
heavy volume conditions therefore
oscillates between the formation of
queues with gaps between and the partial
filling of the gaps by overtaking
manoeuvres. Studies have shown that
with traffic evenly divided by direction,
vehicle operation is sufficiently restricted
to limit flow in each direction to I OOO
passenger vehicles per hour. At the other
extreme when the preponderance of traffic
flows in one direction only the one lane
can be kept full by overtaking vehicles;
in this case the capacity is limited by the
capacity ofthe single lane. Hence the total
(i.e. two way) capacity of a two lane
two way road under ideal conditions is
2000 passenger vehicles per hour, i.e. one
half the lane capacity of a multi-lane
road. Highways in the western part of
New South Wales would approach this
ideal.
I n addition to the ideal conditions
necessary to attain these flows, three
other factors must be present. First the
roadway upstream must be able to
supply the volume indicated and second
the roadway downstream must be able
to accept it, i.e. it is pointless to state
4000 vehicles can flow in one direction
on two lanes of a freeway if we have only
a two lane two way road feeding the
freeway and :or accepting its discharge.
Thirdly outside influences such as weather
must allow the maximum capabilities
to be utilized.
Also it should be recognized that
occurrences such as minor accidents o r
vehicle breakdowns can seriously disrupt
flow, particularly if there is no special
accommodation for broken down vehicles,
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e.g. breakdown lanes or shoulders. While
these incidents may be abnormal or
unusual on rural highways they could be
quite common on heavily trafficked urban
arterials and would need to be taken into
account in assessing a realistic capacity.
As indicated above, flow and hence
capacity
under
interrupted
flow
conditions, as on a city street, can only
be determined by examination of the
elements producing the interruption, e.g.
traffic signals. A method of determining
effective operating capacity of signalized
intersections for Australian conditions is
detailed in an article by Dr A. Miller in
A.R.R.B. Bulletin No. 4 (Ref. 2).
However, as “rules of thumb” two basic
limitations may be applied:
(a) I t is generally impracticable to carry
more than 2OOO passenger cars per
lane per hour of green time at traffic
signals even under ideal conditions;
and
(b) a lane of vehicles all of which are
stopped by an interruption will only
rarely move away at a rate greater
than 1500 passenger cars per lane
per hour.
Thus the lane capacity of a signalized
intersection of two evenly loaded arterials
with equal green time in each direction
is one half of the capacity under
uninterrupted flow. Hence the need is
seen for channelisation of intersections
to provide free flowing left turn lanes and
additional lanes for storage of vehicles
so that the road capacity between
intersections may be maintained. The
alternative is to grade separate the roads
at the intersection to remove the
interruption.
Levels of Serviee and Serviee Volumes
“The Warringah Freeway is overdesigned compared with the Sydney
Harbour Bridge” is a usual presumption
of the misinformed.

The Warringah Freeway with its wide
3.7 m ( I 2 ft) lanes and adequate breakdown shoulders does have a greater
capacity than the Sydney Harbour Bridge
with its narrow 2.9 m (9‘ 6”) lanes and no
shoulders. This is apparent from the
considerations of road capacity in Section
5 as the Freeway more closely approaches
the ideal conditions for maximum flow
than the Bridge. However, the two
road sections do have comparable
operating volumes or “service volumes”
as they are called with the Freeway
operating at the higher level of service.
“Level of Service” is a subjective
measure of the ease, comfort, convenience,
economy and safety of travel. “Service
Volumes” are the flow rates at the
particular level of service. An individual
road user has little appreciation of the
actual operating or service volume hut
he is acutely aware of its affect on his
ability to travel at reasonable speed,
comfortably and safely. For a highway
to operate in a manner satisfactory to
the road user it must operate below
capacity, i.e. it must have a service
volume lower than the road capacity.
Factors to be considered in determining
level of service include:
* Speed of travel and journey time.
Interruptions or restrictions, i.e. stops,
delays, speed reductions.
Freedom to manoeuvre.
* Safety, e.g. accidents, actual and
potential from hazards, driving comfort
and convenience.
Economy, i.e. vehicle operating costs.
Travel speed is the major identifying
factor with the ratio of “service volume”
to capacity as a secondary factor. The
six levels used to identify conditions are
illustrated in Fig. 10 and are briefly
described below.
Level of’ Service A : Drivers are able
to maintain their desired speed with little
or no delay. There is free flow at high
PAGE
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speed with low volume and no restriction
on manoeuvrability.
Level of Service B: Drivers are reasonably free to select their desired speed.
There is stable flow with operating
speed somewhat restricted by traffic
conditions. This is the level usually
adopted for design of rural highways and
freeways.
Level of Service C: Drivers are
restricted in their freedom to select their
travel speed. There is stable flow with
operating speed and manoeuvrability
generally controlled by traffic volume.
This is the level usually adopted for
design o f major urban arterials and urban
freeways.
Level of Service D: Drivers have little
freedom to manoeuvre, comfort and
convenience are low but conditions are
tolerable. Unstable flow is approached
and operating speeds are maintained
with some difficulty.
Level of Service E: This is the level
at or near road capacity with operating
speeds about 50 km/h (30 m.p.h.). Flow
is unstable with stoppages of momentary
duration, e.g. Sydney Harbour Bridge
during weekday peak periods.
Level of Service F: Drivers operate at
low speeds with stoppages for short to
long periods. At extremes both speed
These
and volume drop to zero.
conditions usually result from queues of
vehicles backing up from a restriction
downstream.
Photogrclphic examples of the Levels of
Service appear throagh the text of this
article.
It now can be appreciated that for
comparison o f road sections respective
service volumes and levels of service
should be compared by not merely the
capacity. The peak period service
volumes o f the Warringah Freeway and
the Sydney Harbour Bridge are in
reasonable balancc but the Freeway
operates at Level C while the bridge is at
capacity and operates at Level E.

Top: Level of Service A-Any doy on the
Western Freeway between Walkrove
Road and Prospect.
Centre: Level of Service &Northbound
trafic (right-hand carriageway) on the
Sydney-Newcastle Freeway on a normal
Friday evening.

Right: Level of Service C- Warringah
Freeway during weekday peak periodr.
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Another example of the relationship
between capacity and level of service is
the Western Freeway between Prospect
and Penrith which has a capacity in its
two lanes in each direction approaching
4 000 passenger vehicles per hour.
However, its service volume at Level of
Service B (i.e. the design criteria for a
rural freeway) and with 5 per cent trucks
in the traffic stream is 1900 v.p.h. in one
direction, i.e. an average of 950 v.p.h.
per lane. In contrast, Parramatta Road
at Clyde operating under clearway
conditions, carries only 2 760 v.p.h. in
its three narrow 2.9 m (9‘ 6”) lanes,
i.e. 920 v.p.h. per lane at Level of Service
E which is at or near capacity.
Factors Affecting Capacity and Service
Volumes:
“Closure of gaps in nurrow mediuns
opposite minor side streets improves road
sufety and trafficPow.”
“By queue jumping we get IO work
quicker.”
“Removal of the Toll Burrier at Sydney
Harbour Bridge will improve flow info the
City.”
The first statement is true, the second
may be true for the “queue jumper’’ but
fallacious as far as the main traffic
stream is concerned and the third is
false. These are examples of factors
affecting flow and hence service volume
and capacity.
The number of vehicles turning right
to leave the traffic stream and enter minor
side street, is small compared to the large
number delayed in a queue behind the
turning vehicle.
These right turns
severely reduce capacity and increase the
likelihood of rear end and side swipe
accidents. Closure of the median gap
DECEMBER,
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lane reduce its effective width as indicated
restores safety to and capacity in the
in Table 4 and hence service volume.
main stream. It is important however
that the turning vehicles be accomShoulders: Adequate shoulders are
modated elsewhere otherwise the delays
essential to maintain flow rate. Otherwill be merely accumulated at another
wise there is no refuge for a broken down
point. An example of this delay to
vehicle or a vehicle involved in a minor
traffic flow is Parramatta Road through
accident, either of which could block
Leichhardt where most right turns are
the lane.
permitted and in contrast Victoria Road,
For lanes less than 3.7 m (12 ft) wide
Drummoyne where right turns are
paved shoulders 1.2 m (4 ft) wide can
prohibited (a similar effect to median
increase the effective width of the a d j m n t
closure) and all right turn movements
lane by 0.3 m (I ft).
are accommodated by a left turn “around
Auxiiiury Lunes: An auxiliary lane
the block” movement.
is the portion of roadway adjoining the
A “queue jumper” is a driver who
travel lanes that is used for parking, speed
leaves an arterial, travels a parallel route
change, weaving, turning, storage of
on residential streets for some distance
turning vehicles, for slow vehicles o n
and then rejoins the arterial. In returning
steep grades and other purposes suppleto the arterial either by a left or right
mental to the through movement; it
turn his vehicle seriously disrupts the
permits the service volume and capacity
smooth flow conditions on the arterial
to be maintained. Examples are left
causing travel speed to fall and service
turn and right turn storage lanes at
volume to reduce. As a consequence,
channelized intersections, climbing lanes
while he may gain in net travel time the
on steep grades and weaving lanes on
travel time for all drivers in the main
freeways, e.g. on Tarban Creek Bridge to
stream is increased. This is why controls,
accommodate entry traffic from Gladese.g. ‘STOP‘ or ‘GIVE WAY’ signs are
ville weaving across traffic exiting to
placed on side streets to discourage this
Hunter‘s Hill. Other examples are the
movement.
additional lanes on the Warringah
While an interruption to flow, as
Freeway where traffic enters and l e a v a
occurs at a toll barrier, decreases the
the Freeway; even so the disturbance to
service volume per lane, this can be
flow where the entry ramps from Mount
offset by providing additional lanes at
Street join the Freeway is so great that
the stoppage. This is the case at the
the extra lanes do not sufficiently comtoll barrier where three toll booths are
pensate for loss of capacity in the morning
provided per bridge lane. Each booth
peak period and queues develop.
has a service capacity of at least 600
Surface Condition: A deteriorated
vehicles per hour and three booths have
and
poorly
maintained pavement
capacity in excess of the service volume
adversely affects the level of service
of each bridge lane.
provided by the road, particularly in
Factors affecting capacity and service
terms of speed, comfort, economy and
volumes fall into two categories:
safety.
Roadway factors, e.g. lane widths and
@Alignment: Tight
curves
can
lateral clearances, alignment and
similarly reduce level of service, speed of
grading.
travel and safety of an otherwise high
Traffic factors, e.g. buses and trucks
standard road. Reduced sight distance
in traffic stream.
affects safety on all roads and severely
In some cases the two are related, for
reduces capacity of two lane two way
example most grades would not have an
roads by reducing overtaking opportunadverse effect on traffic were it not for
ities.
trucks in the traffic stream.
Grade: Grades affect capacity of a
Roadway Factors
highway by reducing speeds of vehicles
on the upgrade, in particular the speed
Lane Width: Lanes narrower than
of
trucks. This is illustrated in Fig. 11.
3.7 m (12 ft) reduce flow below the
Grade
generally affects capacity when
optimum as shown in Table 3. Narrow
truck
speeds
fall below 50 km/h (30
lanes also affect driver comfort and
m.p.h.); it is then that a climbing lane
reduce safety.
is necessary to maintain capacity.
Luteral Cleuronce: Kerbs less than
150 mm (6 ins) high appear to have an
insignificant effect on traffic operation.
TrafRc Factors
Other obstructions, e.g. retaining walls,
Trucks: Capacity is reduced by
signposts, poles and parked cars, closer
trucks in the traffic stream; in effect
than 2 m (6 ft) from the edge of traffic
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43

each truck displaces several passenger
cars. ‘Rules of thumb’ are that in level
terrain an average dual tyred truck is
equivalent to two passenger cars on
multi-lane highways and to 2 to 3
passenger cars on two lane two way
highways; o n upgrades the latter
equivalency increases to five in rolling
terrain and ten in mountainous terrain
(at B and C Levels of Service).
0 Buses: Capacity is affected hy buses
in a similar manner to, but to a lesser
degree than trucks as buses are able to
keep up with cars in level and rolling
terrain. Equivalency is 1.6 in level and
rolling terrain, five in mountainous
terrain.
0 Lane Distribution: Fig. 8 showed
the flow variation between lanes on a
multi-lane freeway. Additional lanes
increase service volumes as they increase
manoeuvrability and there is less
likelihood of being trapped behind a
slower vehicle. For example two lanes
of a four lane freeway carry about
2MN) v.p.h. at Level of Service B, i.e.
1 OOO v.p.h. per lane. If an additional
lane is added in each direction the third
lane increases service volume by 1500
v.p.h.
0 Variations in Trafic Flow:
As
discussed in Section 4 flow varies
seasonally, daily and hourly and we need
to accommodate peak flows.
0 Trafic
Interruptions:
Physical
features in the highway that cause
traffic to stop obviously impede flow
unless steps are taken to compensate
for the loss. Examples are the additional
lanes provided at intersections and at
toll barriers mentioned above.

Demaud versus Capacity
L r w l ofService D:-Pacific Highway north of Chatswwd

during w k h y peak primla.
Lane Width

Clearance from Pavement
Edge to Obstruction either

-

Side

-

~

~

_

‘L nf 3.1 m Lane Capacity

Canacm

Capacity of two 3.7 m
(12 ft) lanes-% of Ideal

Width Of lWo
3 . 7 m (12 ft) lanes

~~

m
2.0
1.2
0.6

n

~~

__

(ft)

(6)
(4)
(2)

I00
92

83
7,
IL

I.,,
~

~.

~~~
~~

~

TaMe 4-Eflective Roadwoy Width due to restricted Lateral Clearance under unmr~rrupred
Pow conditions on two lane rural highways (Re/. 1)
PAGE

44

“Extension of the Warringah Freeway
will increase commuter trofic entering the
City.”
"Increase road capocity and improve
_
trafic pow.”
“Improve public transport and force
people from cars Io buses and trains.”
“Spend vast sums of money and improve
both public and private transport facilities
so all commuters may move more freely.”
All four arguments are fallacious.
It is quickly appreciated with the
Sydney Harbour Bridge now being at
capacity during peak periods that irrespective of what is done upstream o n the
Warringah Freeway that feeds it, n o
additional vehicles can enter the City via
that facility during the morning peak
period. There must be a demand by
people to move before any flow occurs.
At the other extreme demand must
MAIN ROADS

exceed capacity for Row on a transport
system to reach capacity, but having
reached that limit (as on Sydney Harbour
Bridge) irrespective of the extent of
demand Row cannot exceed capacity.
However, the converse is not so. It
has been shown time and time again that
excess capacity can create demand. For
example the opening of the new Roseville
Bridge saw an almost overnight increase
in flow across the Middle Harbour
cordon. A substantial increase occurred
across the new Roseville Bridge compared
to that across the old bridge and yet only
a minor fall in traffic Row occurred on the
Spit Bridge. Too often this increased
road traffic is at the expense of public
transport patronage.
Hence new road facilities or improvement to existing arterials will only
improve traffic flow where they can
provide capacity that exceeds total
demand, e.g. the Sydney-Newcastle
Freeway. The City ring road system is
another case where road capacity can be
provided to exceed total demand. Road
improvements to remove bottle necks
will not succeed in improving Row where
there is unsatisfied demand for road space,
e.g. on arterials leading to the Sydney
Central Business District (C.B.D.). On
the latter routes a road improvement will
merely shift the bottle neck to another
point on the route or at best will
improve flow conditions for a very short
period; additional traffic will soon be
induced to the route and traffic will soon
again be delayed, possibly at a different
point on the route, but for a similar
period. This is my principle of“to1erable
delay acceptance”.
I consider that city commuters will
accept a certain delay and no more.
However, the accepted delay is gradually
increasing year by year. If delay on a
particular route increases, traffic diverts
to other routes and/or other forms of
transport and/or motorists spread their
time of travel. Conversely if delay on a
particular route decreases traffic is
attracted from other routes and/or from
other forms of transport and/or motorists
confine their time of travel, e.g. the
Roseville Bridge example. An example
of the first portion of the principle was the
closure of residential streets in Mosman
in 1973. Motorists soon varied their
route of travel with the effect felt as far
away as Epping Road and some varied
their time of travel. There was n o
Level of Service F-City street typi/ying
maximum traffic congestion in peak
periods.

L e d o/ Serricr €-Sydney Harbour
Bridge during weekday peak periods.

opportunity to divert significantly to
public transport as only buses serve this
route and these were equally delayed in
the traffic stream. In this case these
attempts to restore delay to the tolerable
level were not fully successful so demands
were made on the Government to
restore conditions.
The cry of the vocal anti-freeway group
“Improve public transport and force
people from cars to buses and trains” is
no more a panacea for City transport
than the road improvement case above.
78 per cent of people travelling to the
C.B.D. of our City during the morning
peak period use public transport (Ref. 3).
This percentage is one of the highest
in the world and is surpassed only in
London, New York, Paris and Moscow.
This for the most part leaves only those
people to travel by car who either must
have their car for business purposes or
who for other reasons will not be attracted
to public transport irrespective of
disparities in cost and travel time. The
movement of people on routes other than
those to the C.B.D. is generally insufficient
to render a train service economically
feasible. Except for a few routes the
movement is equally insufficient to justify
a bus service. Thus there is little room
for movement of commuters from private
to public transport. Probably the best
we can do is to ensure public transport
keeps up with increases in commuter
travel to ensure there is no erosion of the
present modal split in favour of the car.
One exception to the above case is the
movement from the Warringah Peninsula
to the City where the modal split between
public and private transport usage in
the morning peak is 66 per cent and 33 per

a

1

W
cent respectively (Ref. 3). i.e. public
transport usage is considerably less than
the 78 per cent average for the City.
Here action is in hand to introduce a
transit lane on roads between Brookvale
and North Sydney to reduce bus travel
times. This should attract commuters to
buses from cars and hence reduce demand
for road space. If the diversion to buses
is successful, Row for all road traffic will
be improved. It is interesting to measure
capacity in terms of people in cars and
buses on this route. A lane on Spit Road
would have a capacity of about 900
passenger cars per hour or about 400 buses
per hour. The 900 cars each carry an
average of I .67 persons per car (Ref. 3) so
movement at capacity is 1 500 people per

hour. The 400 buses can each c a n y 70
people so movement at capacity would be
28 OOO people per hour.
The application of vast sums of money
to improve both public and private
transport facilities in Sydney so capacity
meets demand is the recommendation
of the Sydney Area Transport Study
(Ref. 3). While this proposal would
provide a solution, I consider it is
economically unsound for the public of
New South Wales to provide the S4,OOO
million indicated as necessary hy that
report purely for transport. Even if
it is provided, by the year ZOO0 there will
be such an increase in the number of
people to be moved on our transport
system that the best than can be achieved
is the maintenance of the status quo.
That is while there would be many new
freeways, new train routes and new bus
services there would be so many additional
commuter trips to be accommodated that
the same road travel times and train and
bus overcrowding as exists today would
persist in the peak periods. This is a
poor prospect for the future.
Consequently it appears demand in
peak periods cannot be satisfied by
increasing the capacity of our transport
system. So we are left with my postulation for improving traffic flowREDUCE DEMAND.
A Four Point plan to Improve Trnllic Flow
The competition between demand and
capacity is basically a problem of moving
Example of a well designed channelised
intersection which keeps trafic flowing
smoothly without the assistance of trafic
signals.

commuters during the weekday morning
and evening peak periods. At other
times traffic generally moves reasonably
freely at relatively high levels of service.
Another problem now raising its head is
the movement to and from the beaches
during summer weekends. My four
point plan is principally aimed at the
daily commuter movement.
Immediate:
1. Introduce “flexitime” working for all
employees to immediately reduce demand
on transport in peak periods. “Flexitime”
is the working of variable hours each day
within specified limits with each employee
allowed to accrue time so he may take
up to one day off each fortnight. The
employer would control the day off to
maintain production over the full week
and in so doing would spread the number
of absent personnel equally over the
fortnight. If every commuter took a
day off each fortnight the peak hour
demand would be reduced by 10 per cent.
It is apparent that the actual reduction
achieved for many reasons would be
less. However, when it is realised that
a 2 per cent reduction, as occurs during
mid year school holidays, yields a marked
improvement to traffic flow on roads
and substantially reduces train overcrowding, the significance of this proposal
can be appreciated.

Long Term
2. Amend the land use plan for the
Metropolitan area to reduce commuter
trip lengths. This would mean establishing large new industrial and commercial areas closer to large residential
areas, e.g. a large commercial complex

in say Terrey Hills to employ Warringah
residents; this would reduce their demand
for movement to the City.
3. Retain circumferential cordon blocks
to movement of road vehicles towards
the City. This would encourage the
work force to redistribute so employees
work at the new industrial/commerciaI
complexes closer to their homes. This
means that additional road crossings of
waterways and railway lanes that allow
increased movement towards the City
should not be provided.
However,
circumferential routes should be improved
and where economically feasible bus
services established along these routes to
foster movement to the new peripheral
centres, e.g. additional crossings of the
railway line between Meadowbank and
Hornsby, should not be provided so
residents of say Baulkham Hills and
Castle Hill are encouraged to work in new
centres at say Parramatta and Hornsby.
4. Improve transport to all centres
concurrently, i.e. to the C.B.D. and to
the new peripheral centres at say Terrey
Hills, Hornsby, Parramatta, Liverpool,
and Sutherland.
The circumferential
cordon blocks should be removed last
and only when the redistribution of work
In the public
trips has occurred.
transport area this means new train lines
would be built and new bus services
established where these are economically
feasible. In the road form we would
build roads that shift large volumes of
traffic a t high levels of service-roads
that have low accident rates, that exert
least tension on drivers, that utilize least
fuel and that make the minimum intrusion
into the environment per vehicle camedwe would build freeways.
Epilogue
You now have been given an immediate
and a long term solution to City transport.
I pose the questions. Is this a real
answer or just another scheme with an
unsound foundation? Is it based on
Fact or Fallacy?.
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The New England Highway is the major State
Highway route through the northern tablelands
of New South Wales and is at present being
improved at a number of locations.

NEW ROADWORKS
ON NNVENGlAND HIGHWAY
The section being reconslructed
from 7 to 1 1 km north o f Armid6
near Tilbuster Creek, is shown in
the top and centre photographs
on this page.

The photograph below, taken in
Denman Shire, between 39 km and
46 km north of Singleton, shows
reconstruction vvork which when
completed willeliminate a mrrow,
winding section o f mad.
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ON DIISPIdlY
Motorists using the northern highwap of the Stam enjoy the benefits accruing from ms
many new bridges - including the four illurtrated below, on the Bruxner, Newell and Owl
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Above and below: ossp Creek, apparantly mis-name3 on the day thew photographs wra taken,
ths Bruxner Highway, 2 7 km wst of Casino. A narrow timter bri+ at this site har bssn
r e p l m d b y a six-span, 128mtre /on# s w u c t ~carrying
~ ~ , two Inner, end which opsnsd to trafficon
23rd July, 1973
EIoIl..

Above: The sighr-rpan 122.mtre longpraetra
Creek on the Oxlev Highway, 16 km routhlart

Below: The 85mstre long Gurley Sri& oydl
Nene11 Highney, has eight p m f r e d m n c m

pletion of

c
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d and reinforced conmere bndge over Belar
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Above and below: The new bridge owr the Ellenborough River on the Oxley Highway, 34 km
west of Wauchope, 118s brought Into use on 30th August, 1974. I t has five prestressed concrete
spans totalling 1 0 0 metres in length.
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Opposite Page:
Top Le/: Aerial view looking south toword!
tlu junction of the recently completed
section of the South Western Freewoy ond
the Comobelltown-Narellan Road (Main
ROad N;. i78j.
Bottom Left: Ground view of the same
scene.
Bottom Right: Looking south over the
northern section of the new work, showing
the exit to Campbelltown on the left and the
R&v Road overbridge in the foreground.
Top Right: Construction of about 6 km of
the 13 km South Western Freeway between
Yanderra and Aylmerton showing the
overbridge at Church Avenue. Alpine.
This Page:
Below Left: Aerial view showing the
junction of the South Western Freeway
(extending from cmtre right towords Sydney)
and the recently reconstructed CampbellrownNarellon Road, looking west towards
Narellan.
Below Right: Construction on the section
of the South Western Frcewoy between
Yanderra and Aylmerton, looking southwest
over Yerrinbool.
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SOUTH WESTERN FREEWAY
NEW SECTION OPENED
A new 5.8 km length of the F5, the
South Western Freeway, was made
available to motorists on Monday, 16th
December, 1974.
Extending southerly from near Raby
Road, Campbelltown to meet the
Campbelltown-Narellan
Road (Main
Road No. 178). this new freeway length
is an integral part of the road improvement programme for the developing
Campbelltown-Camden-Appin
growth
centre and as part of the route between
Sydney and Melbourne.
In conjunction with the freeway work,
the Campbelltown-Narellan Road has
been reconstructed to dual carriageway
standard for its length of 4 km from the
interchange with the F5 to the recently
opened deviation of the Hume Highway

around Camden (see details and photographs on page 53).
Together with the 7.9 km length of the
F5 between Cross Roads, Liverpool, and
Raby Road, Campbelltown, the new
freeway road will mean top standard
driving conditions for motorists as an
alternative to the overworked Hume
Highu,ay, between Liverpool and Camden.
Works such as these illustrate the high
priority that the State Government places
on improving the route between Sydney
and Melbourne and the use of this freeway
has already indicated the motorist’s need
and acceptance of the freeway type of
road.
Details of this freeway work were
given in the March, 1973 issue of “Main
Roads” (Vol. 38, No. 3, pp. 71-72) and
colour photographs appeared in the
March, 1974 issue (Vol. 39, No. 3,
pp, 80-81).0

Lane Cove Road
and Epping Road
Design of Interchange at North Ryde

Metropolitan Ring Road No. 3 passes
through Sydney’s suburbs from Blakehurst in the south to Mona Vale in the
north. This circumferential route goes
via Wiley Park, Strathfield, Ryde, Pymble
and Terrey Hills.

Over the years, progressive improvements have been made to it. Roads
have been widened, intersections have
been channelized, and curves and grading
have been improved. There is still an
amount of work to be done.
One o f the roads which forms this route
is Lane Cove Road (Main Road No. 162).
There is a need to improve capacity and
safety where this road crosses Epping
Road (Main Road No. 373) at North
Ryde.
To meet this need, planning has been
in hand for some years. An analysis
of traffic wunts taken in 1971 and 1973
revealed that this cross roads could not
effectively serve its function in the future
until conflicting streams were separated
so that they passed either above or
beneath one another (grade separation).
Further study indicated that the most
suitable grade separation treatment would
be through the provision of a diamondtype interchange, with the Epping Road
traffic passing over the top of the l a n e
Cove Road traffic. Turning traffic
between the two roads would continue
to be controlled by traffic signals at the
Lane Cove Road level. The ramps of
the interchange would serve as access
roads to properties fronting Epping
Road as well as serving the turning traffic.
There are a number of problems
particular to the interchange site, and
therefore the design has some particular
features incorporated in it.

Scale model of the proposed interchonge,
looking east along Epping Road and
showing l a n e Cove Road (crossing
horizontally in the centre of the
photograph) which exrendsflorn Ryde to
the right andfrom Pymble to the kfi.

Epping Road needs to be raised to a
maximum height of 6.5 m to cross over
Lane Cove Road. This will require
quite a length of elevated road, and
therefore called for consideration of
what would be the most appropriate
combination of bridge structure and earth
embankment to provide it. Economics.
appearance, and construction method
were the main factors considered. Scale
models of alternative proposals were
built and studied. The conclusion
reached was that a three-span bridge,
100 m long and having a main centre
span of 45 m, would best suit the site.
Either side of this three-span bridge
will be the approach embankments. In
order to minimize acquisition of properties along both sides of Epping Road,
the design provides for the batters of
the embankments to be steepened to a
to 1 and retained by crib
slope of
walling.
It could be expected that traffic seeking
access to properties which front onto the
ramps parallel to Epping Road, would
occasionally wish to make a U-turn
from one side of Epping Road to the
other. Such a traffic movement would
not be desirable at the signal-controlled
intersection in Lane Cove Road.
Accordingly, the design provides for a
turning roadway between each pair of
ramps, short of the interseaion area.
These two roadways will be beneath the
proposed bridge structure of Epping
Road. This type of traffic manoeuvre
has never previously been incorporated
into an interchange design in New South
Wales. It is in use in the United States
of America, where it is known as a
“Texas Turn”.
Traffic is concentrated at this intersection, with the result that arrangements
for the continuity of traffic flow during
the construction of the interchange will
be extensive. The intention is to
construct the four one-way ramps in the
first stage. and divert Epping Road
traffic onto them while the bridge and
approach embankments are constructed.
Present expectations are for a
commencement of the construction work
during the 1974-75 financial year. This
will involve roadworks over the length
of Epping Road from Delhi Road to
Shrimptons Creek, and improvement to
the channelization at Wicks Road, all
in addition to the work at the interchange.
The resulting effect, due to the case
given in design and the proposed land
scaping treatment, will be one which
will blend with the existing environment..
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of the Hume Highway
A new 9 km long deviation of the Hume Highway, which provides a completely
flood free bypass of the town of Camden, has been opan t o motorists since 3rd July
this year. Travelling times for through traffic are now shortened by the use of this
high standard route which crosses the Nepean River on the long, attractive Macarthur
Bridge.
The new $3 million deviation extends from north of Narellan to South Camden
and is constructed to dual carriageway standard, as are all major road improvements
undertaken by the Department of Main Roads on this important inter-capital link.
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STATEMENT OF RECEIPTS AND PAYMENTS

RECEIPTS
..

Motor vehicle taxation

..

..

..

..

..

..

..

..

C h m on wrnmerdal vehicles &der the Road Maintenance (Contribution) Act. 1958
Levy upon Councils in acwrdanoe with Section 11 of the Main Roads Act, 1924 . .

..

..

..
..

..
..
. .

..

..
..

..
..
..
..

..
..

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

..

..

..

..

State Government Loans-Repayable
..
..
.. ..
..
Loan Borrowings under Section 42A of the Main Roads Act, 1924
.. ..
..
COntribUtions by C o d towards maintenance and construction of Main and Secondary Roads
..
Contributions by other departments and bodies towards maintenancc and wnstruction of Main and Secondary Roads..
Commonwealth/State Government Grant for relief of unemDlovment . . . .
..
..
.. ..
..
Commonwcalth/State Government Grant for restoration ofao&I damage
..
. . .. .. .. ..
Sydney Harbour Bridge Account for freeway approaches
..
. . ..
..
..
..
Commonwealth Aid Roads Act, 1%9Urban Arterial Roads-Schedule 2
..
..
..
..
..
..
Rural Arterial Roads-Schedule 2
..
..
..
..
Other Rural Roads-Schedule 4
..
.. ..
..
.. .. ..
..
Planning & ResearchsChedule 5
..
..
..
Commonwealth Government Grant for traffic engineering
..
- and road safety
. im~rovcmmts
-

Other

. . . .

..

..

..

..
..
..
..

..
..

..
..

..

..
..
..

..
..

..

..

..

..

..

..

..
..
..

Total Receipts

..

. . . .

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

..

..

..

..
..
..

..
..
..
..
..

..

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

PAYMENTS

..
..

..

..

..

..
..
..
..

..

constru*ion and nxxmstruction of roads and bridgca
.. ..
,.
Construction and maintenancc of unclassified roads in the unincorporated area of the Westem Division
Landacquisition
..
..
..
..
..
Maintcnaoce and minor improvements of roads and bridged
..
..
..
Restoration of flood damage..
.. ..
..
..
..
P u r c b of land and buildings for works operations
..
..
..
Administrative expewas
..
..
..
..
..
Purchase of land and buildings for administration
..
.. .. ..
. . ..
..
Planning and mearch
..
..
..
..
..
.. ..
State Treasury Lop11&
Sinking fund payments
..
*.
..
..
..
..
Interest, exchange, management and flotation exptnses
..
..
Loan Borrowing6 under Section 42A of the Main Roads Act, 1924Repaynmt of principal
..
.. .. .. ..
Y

..

..

..

..

..
..

..
..

..
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..
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for the Year Ended 30th June, I974

C o d y of
ctlmkslnrsd
FIold

couotry-

S

s

22,592,725
3,938,967
167,237
800,000
5,oOo9000
124,066
125,459

57,006,498
15,755,867

Commonwealth
Fond

1W3-14

s

s
79,599,223
19,694,834
167,237
1,500,000
5,000,000
380,533
640.509
118,531
1,500,000
6,560

-

700,000
256,467

515.050

-

118,531
1,500,000

-

-

6,460

Total

55.1 20,000

17,520,m
3,668,240
1,470,~

190,000
671,519

310,000
369,053

33,616,533

76,531,466

10,591,675

27,877,615

-

-

77,778,240

m000

1972-73

s
74,414,598
18.3 15.937
311,130
1,500,000

7,mWJ
424,647
650,786
1,886,258

334,315
46.520,OOO
14,780,000
3,493,632
1,280,ooO

-

1,040,572

1,335,642

77,778.240

187,926.239

172,246,945

60,734,033
139,101
16,372,081

99,203,323
139.101
25,654.687
35,332,704
1,763,522
907,200
11,183,658
240,093
1,768.71 0

95,834,608
162,506
17,990,212
29,955.862

725,498
4,557,855
44,417
130,527

2,396,485
27,719,683
1,763,522
181,702
6,625,803
195,676
168,183

18,320
204,390

192,811
959,949

211,131
1,164,339

198,823
1,150,497

205,183
683,920
230,263

202,012
1.1 19,715
473,675

407,195
1,803,635
703,938

384,395
1,819,833
713,312

6,886,121
7,613.021

-

1,470,000

-

852,476
9,949,459
573,042
1.673.447

31,891,190
436,275
405,782

69,876,831
507,264
1,173,455Cr.

78,715,215

180,483,236
943,539
767,673Cr.

161,258,580
629,026
2,838,2130.

32,733,247

69,210,640

78,715,215

180,659.102

159,049,393
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Journal kept by Mr. W. Cox in making a road across
the Blue Mountains from Emu Plains to a new Country
discovered by Mr. Evans to the westward.
Reproduced by courtesy of the Mitchell Library. Sydney, from “Memoirs of William Cox,
J.P.”, published in 1901 by William Brooks and Co., Sydney and Brisbane.
The September, 1974 issue o f “Main Roads” featured portion o f a diary kept hy
William Cox during construction o f the first road across the Blue Mountains. The
concluding diary entries are published below.

This re-printing of Cox’s diary hy the Department commemorates the 160th
anniversary o f the epic roadhuilding event which commenced on 18th July, 1814,
at the direction of Governor Macquarie and was completed o n 14th January, 1815
(some records show 2lst January).

1816

November l b D w y e r and Cook returned to
labour. Sullivan laid UP, sick. Most beautiful
morning. Thunder at noon and in the
evening, with showers. Got a very good
day’s work done. The rocks cut extremely
hard, and cost us much labour. Sent Lewis
and Tye hack lo the 37 miles to see a working
bullock left there three weeks since. Found
it in so bad a state from sore feet and unable
to walk that they killed it.
November 17-Sick list: Freeman, Walten,
Sullivan. Fine day. Worked on the front of
the mountain. The ground extremely hard,
and very large rocks as we dig into it. Some
we blow UP. hut the greater part we turn
out with long levers and crowbars. Kept
six men cutting and blowing up rocks, two
splitting posts and rails, and it is as much
as the ’smith can do to keep their tools in
order.
November I C H a r d at work on the rocks
this day. Kept our six pickaxes at work; and
W. Appledon (a sailor) fixed the blocks and
tackle to trees. and got a most capital
purchase to turn out an immense large rock
at the side of the mountain in the way of
our road. which he performed well. Two
men received slight hurts in doing it by one
of the purchases slipping (1. Tindall and T.
Adams). This rock would have cost me at
least 5 ib. of powder to have blown it up.
Two carts arrived with provisions, and
brought a supply of gunpowder and a keg of
spirits.
November 19-Sick
list: S. Fmman, S .
Wallen. T. Dans, J. Finch, T. Adams, J.
Tindall. Fine morning. Work as on Friday.
A! 5 p.m. heavy thunder, with hail and
ram, wntinued about two hours. Sent the
sergeant with a two-horse cart to the w o n d
d&t
to bring away Gorman and the
remainder of the stom. Discharged six men,
with three carts and six horses. from the
PAGE
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mountain work, namely, 1. Crowley. J.
Toone, M. Bryan, S. Stanley, S. Whitney.
P. Hoddrigoddy.

increased, and continued the whole day, at
times very heavy. Only four hours work done
this day. Issued lo all hands yesterday
afternoon a gill of spirits each.
November 22-Thick, moist morning. The
sick list reduced to one (S. Davis). All hands
again on the mountain. Light rain and heavy
fogs during the day, hut the men continued
out and did a good day‘s work. Turned out a
great number of very large rocks this day;
blew up one. The ground as we dig discovers
many more rocks than we expected.
November W l o u d y morning, with a very
cold wind, east-southsast. Cleared up at
noon. and continued fine the rest of the day.
T. Cook and J. Ross sick. Sent two carts to
Emu Plains. with three horses and the
sergeant and two men, to bring a load of
flour from Martin’s. Sent Gorman with
them, and he took six weeks’ provisions for
two of the soldiers that are to be left at the
6rsl depdt. The other soldier ordered to
return here with the carts. Sent 1. Tye. with
a soldier and another man, to re-mark the
trees from the second rivulet to the Fish
River, a distance of about 20 miles from
hence, and gave him directions to return by
a ridge of high Land that bears, as we suppose,
from within three miles of the Fish River
back lo Mount Blaxland, it being my wish
to make the road on that line, if practicable.
They took each a week’s rations with them.

November +Sick:
T. Cook, 1. Ross, J.
Finch (pains in his hack and limbs from
November 20 (Sunday)-At 7 a.m. went with
wet and cold). Close mornins. hut drv
Mr. Hobby. Lewis and Tye to examine the
rivulet river. and ground as far as Elaxland‘s
Mountain, to find out the best passage across
east, and wld. The men dl’d a very good
the water, as also to mark the road to it.
day’s work. Turned out of the road an
After going on different ridges and examining
immense ~auantitv
which
was~
~ of
.. rock.
~~~~~,
~
~
the crossinn-oiaces. we not to the foot of the
.~~~ ~
handsomely veined, very like marble. The
mountain ai n w n . whire we remained an
bullocks having heen missing since Sunday
hour and refreshed. Immediately after leaving
Last, sent Lewis to look after them. He
it we crossed a small swamp to look at
returned, but could not find them. There is a
another ridge. when my horse got stuck in a
handsome shrub here, very like the laylock.
hog. and plunged until he fell. I received no
It grows larger, hut is a pretty flower. The
hurt, hut got wet through. Pulled off my
stems of them make good walking-sticks.
clothes, wrung them, and left them in the
sun an hour, when they were tolerably dry.
November =-Sick
list as yesterday. Wet,
Crossed the lower rivulet on our return just
drizzly morning. At IO a.m. it rained so
at the junction, in doing which Mr. Hobby’s
hard as to break off the men from work.
horn stumbled and threw him into the
Took up a little again at 2 p.m. Turned out
water, which from the last heavy rains was
the men again, and continued to work until
quite rapid. Came from thence back on the
sunset. Light rain all the afternoon. Harder
north side of the rivulet. and crossed three
rain in the evening. Wind south-southeast;
miles from thence up. The ground on this
quite cold.
side is better for feed than any we have seen.
It is extremely hilly; the timber thin; the
ground perfectly sound, intermixed in places
November %Issued to all hands one pair
with large loose rocks, and the sort of grass
of trousers each. The stone on the mountain
fit for cattle and sheep. It is also very well
is uncommon hard, and flinty. Cuts extremely
watered, as stock can go to almost any part
bad, and some of it will not split. We have
of the rivulet to drink. The crossing-places
been fortunate in turning out very large solid
over the river are so encumbered with rock,
rocks 2 ft. thick without breaking them, and
and the access to it from the hilly ground
we have used but little powder this week.
on each side so bad, that I did not fix on a
Light rain the whole day. Wind east-southcrossing-place on it, hut intend having both
east; blowing verv hard at times, and quite
rivulets well examined the ensuing week,
cold. The men kept out at work the greater
Came back at 6 pm., completely knocked
part of the day. hut so much uct and for C O
UP from fatigue. Late in the evening violent
long a time makes them quite cheerlcs5 The
gusts of wind, with three or four hours’ rain,
uorkina bullocks not havinn becn reen there
10 days. sent Lewis againafter them. and
November 21-Thick, misty morning. All
found them up a valley three miles away,
east-northeast. Ordered the bullock driver
hands at w@rkon the mountain. At I O a.m.
it began to thunder and rain. About noon it
to repair the harness, and be prepared to set
_

~~~

~~~

~

~

_

~

~

~

~

~

I

~~
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off with a strons team tomorrow for Emu
Plains. to bring us a lnad of p r w i w n s
Sick list as yesterday, Cook and Hoss getting
kiter Finch much U O ~ Y Caroenler cot I00
posts split and 200 rails for fencing the road
down the mountain.
~

~~~~~~

~~~~

~~~

~~~~

~~~~

~

~~~

~

1~

November 27 (Sunday)-Heavy rain all night,
and until 9 this morning, when it became
lighter, but continued raining until I o’clock,
when it began to clear up. Issued one pair of
shoes to each man. Gorman arrived at 8 this
morning with an account that Allen’s horse
was knocked up and returned to Emu
Plains, and that he did not expect the other
two horses would bring more than two small
casks of flour. Sent the bullock cart, with
two men and five bullocks, to Emu Plains
for a load of provisions, and ordered Gorman
to see it safely loaded at Martin’s. In this
cart I sent 1. Finch, who was very ill. and
anxious to return to the Nepean. At 5 p.m. 1.
Tye and his party returned from the Fish
River. The” brouxht some fish with them.
which p;oGd t o ~ g r o c kcod, weighing aboui
5 Ib. each. They report the waters to be very
high, and that it has rained constantly from
Wednesday evening until a few hours since,
in consequence of which they could not
examine the ridge which I suppose leads
towards the river. hut returned the same
way they went, which is by no means
favourable for a road, on acwunt of hills
and vallevs.
-~
..,.. nurine their stav at the river
they caught 10 fish, and state that had the
water not run so strong they would have
caught as many as they pleased. Quite a fine,
clear evening.
~

~~~~~~

~

~~~~~~

November %-A clear, beautiful morning.
All hands out at work at 5 o’clock. At 5
p.m. turned cloudy, and we had a dirty
evening, but got a good day‘s work done.
At noon the sergeant and Frost returned
from Emu ford with their horses and one
cart, bringing two casks of flour, of 336 Ib.
each. Allen’s horse got stung by something,
and was left behind. T. Adams nick; has a
strong fever on him. The stonemason
completed the rock a little below the bridge.
It has cost us 10 blasts of powder and great
labour to get rid of it.

to remain until the morning. Fine day. Work
went on cheerilv. Sick: Parker, Hanky,
Watkins, and Appledon.

December 3-At daybreak sent the men to
look after the horses; returned at 10, without
seeing them. Sent Gorman to Emu ford on
foot. 50 miles, with written order to have the
bullocks swam across the Nepean and come
forward. and for him to return again as soon
as he saw the carts loaded, and as far as the
first depdt. At 2 p.m. Tye and the soldier
returned. They report unfavourably, and
say we cannot go on either of the ridges
pointed out, and that we must c r o s the
valley by Blaxland‘s Mountain. A fine day.
Men worked extremely hard on the mountain
lo finish a road on the second circle, to
admit my caravan to come down to-morrow.
Sick list: Watkins and Appledon. Fowler,
SCUNY in his leg. Two men out all day to
look after the hones; returned unsuccessful.
December 4 (Sunday)-About 10 o’clock last
night the bullock cart arrived from Emu
ford, bringing two large casks of flour and
some odd tools that had been left at the first
and second depats. In the absence of Gorman,
Mr. Hobby and Lewis issued the rations and
delivered over the remainder of the provisions
in charge of the sergeant, with a written list,
and also ordered two soldiers to sleep under
the rock where it is deposited. At 10 a.m.
removed the caravan and cart down to the
valley at the foot of the mountain. Took
them down by men, the road not being
finished sufficient for horses or cattle to
draw on it. At 2 p.m. removed 18 chains
forward to a valley about two miles where
there is water. The bullock cart took the
provisions, etc., forward. At 3 p.m. the
hones were brought back by Su!livan and
two others. They look very well. Gave the
promised reward-half-a-pint of spirits. Mr
Hobby and myself immediately mounted
and gave directions where the men are to
begin tomorrow, under the charge of Watson.
He is to put on six fellers, six fire-makers,
and five cleaners up the road. Went on to
the river, and fixed on the spot to make the

November 29-A dirty morning. Got a tree
55 ft. long and 9 ft. in circumference by !he
men in
... the
.... woods into his dace as a side
piece below the bridge, and joining the rock,
which is the last we want for this job. Men
stuck very hard picking and grubbing the
rocks and forming the road. Fine evening.
~~~~~

~~~~

~~~~~~~

~

November 30-A fine day; thunder at noon,
but no rain. Men working as yesterday, and
got a very good day’s work done. The rock
picks extremely hard. Sick list T. Adams,
P. Hanky, S. Parker, T. Watkins.
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December 5-Very
cold, windy morning.
with light rain in showers. Put the remainder
of the men to work at the mountain, which
I expect they will complete by Saturday.
Wrote to Rev. M. Cartwright to send two
of the gaol gang to cut and house Tindall’s
wheat (about three acres) at the Ne!Jean.
He has’a large family, and it is his ali. He
could not allow himself to go in, as many
others would fancy they were entitled to the
same indulgence. Went on to the fellers in
the morning. The timber being thin. they got
on well. Attended the gang on the mountain
in the afternoon. Weather very cold. Wind
west; showers of sleet and hail at 5 p.m. At
8 thunder and lightning; no rain; and a fine.
clear evening.
December 6-Beautiful,
clear
morning.
Brought a cask of pork and two bars of iron
down the mountain to carry forward.
Removed after breakfast with the caravan,
horse, and bullock cart to the junction of
the two rivers, about six miles. Examined
the river and rivulet up and down, and fixed
on a spot over each as being less trouble
and more convenient than making one
bridge over the river. the obstacles to the
latter being more rocks on the ground
between the river and high land, and also
the ascent up the hill is much steeper and
worse ground for a road. Sent the bullock
cart back to the mountain to bring a load of
provisions to-morrow. A fine day.
December 7-Cloudy morning; wind south.
At 1 I a.m. the bullock cart brought four casks
of flour from the mountain. Gorman came
irom Emu ford, and brought a new chart
from the Fish River to Bathurst Plains, with
the Governor’s despatches. Brought word
that the two Government carts were on the
road with provisions, and that they had
taken the whole from Martin’s except two
casks of pork. Directed the sergeant to go
back to the second depdt with a two-horse
cart to-morrow morning for provisions, and
also to impress one of the Parramatta carts
at the second depdt to bring a load on to
the mountain. Showers began at noon. At
6 p.?. rained heavily, and continued all the
evening.
December 8-Heavy rain during the night,
but a fine, clear morning. Sent 12 men making
and brinping up the road from the mountain
to the river, under charge of Mr. Hobby.
Left 12 men to finish the road down the
mountain, under charge of R. Lewis. J. Tye
returned last evening, making the road 10
miles ahead. Finished the road this evening
from the mountain to the river. Measured
down the mountain to the valley lo the 50th
mile from the ford. Here I drop this reckoning
and commence from the 50th mile to the
west, and which is 5 miles 10 chains to the
bridge on the east branch of a river running
to the east not yet named. A fine, clear day.

December I-Mr. Hobby and Lewis again
examined the river to find a proper place for
a bridge that can be got at from a main
ridge we discovered about two miles from
the valley below. They found two places and
marked back the best one they can find,
according to the orders they last evening
received.
December %Sent a soldier with letters. etc.,
to his Excellency the Governor. At 2 p:m.
Gorman came here from Emu Plains.
Reports that he left one bullock cart. with
two casks of flour. at the 15-mile yesterday.
Also reports that there are two Government
teams at Martin’s, and, the water being too
h i d for them to cross at the ford, they
refused IO swim the bullocks over to come
here with the provisions withnut a written
order from me. Sent down to the forest to
get a Government horse. Thev searched until
night, but could not find it. Directed Gorman

first bridge. There is a most beautiful ridge,
near three miles long. that leads direct to
the spot. Could not see any timber near the
place fit for it. Issued to all hands a gill of
spirits each, In the evening wind shifted to
the west. At 7 it began to rain. At 8 it came
on very heavy, and rained nearly all night.

I Cox.

Portrait of Willion,
reproduced by kind
permission of :he Mitchell Library, Sydney.

December 9-Fine day; wind west. Afternoon
hot and sultry. All hands employed at the
first bridge before breakfast. At 9 a.m. took
all hands to the second bridge. and before
dinner got one of the side pieces, 45 ft. long,
about 100 yards down t,he river, and fixed it
in its place without accident. The other side
piece we got by falling a tree acros the river.
about 6Oft. long, and that was also fixed.
PAGE
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After dinner gave all hands a gill of spirits.
Several of the men appear to be inclined to
give in and shirk work. the greater part of
whom, in my opinion, are quite as well as
myself. Gave them a reproof in earnest,
which I expect will make them all well by
to-morrow. A cart arrived on the mountain
with stores.

1

December 10-Fine day; wind west. Finished
the hridgs over the east branch, 22 ft. long.
13 ft. wide. Carpenters, etc., made a good,
strong job of it. The working bullocks
strayed. and not found till sunset. Sick: P.
Hanragan, 1. Tindall. H. Morton. Ordered
six mPrried men to go back to the mountain
to finish the road down it to the valley.
When done. tbev are to be discharEed-4.
Parker, I. Ross. 3. Tindall, P. Hanra-en, P.
Marman, and J. Watkins. Also ordered J.
Wilson to go forward on Monday with nine
others road-making.
December 11 (Sunday)-At 6 a.m. sent six
men back to the mountain to complete the
road. At 7 sent 10 men forward to encamp
at Blaxland’s Mountain. under Watson’s
charge. Set out on hokeback. with Mr.
Hobby and Lewis (J. Tye and a soldier having
previously gone), to go as far as the Fish
River to examine the ground for a road.
After passing Mount Blaxland we ascended a
hi& ridge. and found it still continue to
ascend until we got extremely high. Continued
on until noon, and found the ground very
unfavourable for a road. when I made up
my mind to return by the route MI. Evans
laid down on his chart; hut, to my great
surprise, found it impracticable to make a
road even for a horse. 1. therefore, returned.
and examined all the ridges and valleys for
several miles. and got back at sunset exlremclv
fatigued and murh disappointed. The land
between the river and Mount Blaxland is
very favourable for Eraring-a light. sound
soil. and good son of grass, thinly timbered.
and well watered. This anmars a tract of
about 10 miles long, and’probably, on the
average, five miles wide, of good grazing
ground. Westward it is not as good. Again,
the hills to the south I have not bcen on;
those to the north again become rocky. The
hills to the west, north, and south are
extremely high and difficult of aaess, but in
many of them the feed is g w d to the highest
part.

L

“View fmm the Summit“ ( M I York) by A U ~ U S I U
Earle,
S
1826. Reproduced by courtesy of the
National Library of Auslralia, Canberra (Rex Nan Kivrll colleelion)

December 12-Sick list: P. Heningham, J.
AUen, H. Martin, and R. Hanley. Men at
work getting timber, etc., for the bridge. the
greater part of which we are obliged to get
down the river by the men, six of whom were
in the water nearly all day. Gave these men
a gill of spirits each. Got a good day’s work
done. At 6 p.m. a violent thunderstorm, with
wind, lightning, and heavy rain, which lasted
till 9 o’clock.
December 13-Mr. Hobby went forward to
Blaxland’s Mountain to superintend the 10
men ahead in roadmaking. Got on well to-day
with the work at the bridge. Gave the men
who worked in the water a gill of spirits.

December 14-Yesterday afternoon a Parramatta cart and the sergeant’s cart brought
forward the remainder of the provisions
from the mountain, leaving there two
soldiers and the six men finishing the job.
A fine day. Men worked well at the bridge.
The bullocks employed in drawing timber for
the bridge. Lktained the Parramatta team
and men, and put them on my store until
further orders. Ordered the three carts that I
have to be taken over the bridge at daylight,
and also to get over casks of probisions; to
load them on that side the river (the bridge
no1 k i n g finishedl. and to procccd with their
loads to Blaxland’s Mountain. under
Gorman’s charge. where MI. Hobby’s Varty
is at work.
Deeember 15-Loaded the thrce carts, and
sent them forward at 6 a.m. At 7 a.m. went
forward myself, and came up with the party
at the 10-mile. to which they had completed
the road, except turning some rock out of it
after you ascend the hill at Blaxland’s
Mountain. Returned at IO, and sent forward
three men with crowbars, pickaxes, etc., to
complete the road, and remain with the
party ahead. 1. Allen very ill; ordered him
hack from MI. Hobby’s party to mine. At 1
p.m. one of the party at the mountain came
to report they had finished their task. Sent
Lewis back to examine it, and found it
completed. Gave them their dirharge (six
men), and sent a cart with them as far as
the Nepean, !o carry their ,bedding. A dull,
heavy day, with light rain in the afternoon.
Men worked well at the bridge and causeway
to it.
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December 16-Cloudy morning, with light
rain; broke up at 2, and continued fine. At
7 sent two bullock carts, with provisions. etc.,
under Gorman’s charge. to the party ahead.
Sent the sergeant back to the mountain to
bring forward the tools, and also the two
soldiers stationed there. At 2 p.m. finished
the bridge over the west branch of the river,
45 ft. long, 14ft. wide. It is a good. Strong
job. There is also a causeway on each Side
to the high lands. which is filled up with
stone and covered with earth. One of the
side pieces is an oak tree, with girth of 9 ft.
at least 6 ft. above where it was fallen, and
was good Soft. long. I never saw such a
tree of that sort before. Sent the carpenter
and five men forward to join Mr. Hobby’s
party. and intend breaking up from here
tomorrow with the soldiers and remaining
party. The carpenter worked remarkably
well while at this job.
December 17-Loaded the two bullock carts,
etc., at 6 am.. and sent them forward to Mr.
Hobby’s camp. Sent Lewis back to find the
six bullocks we had feeding in the valley
near the mountain. and to bring them forward
io us. Ai 7 a.m. broke up quarters at the
bridge, and Joined Mr. Hobby at 9. Measured
uo the work
ihe 12th mile (excent
two
. . to
~ ~
,~~~~~~~
small bridges left to make at I l t miles).
where we encamped. Began falling the
timber with the carpenter and two other
nun for these small bridges. Tasked the
people for next week’s work, and selected 14
men to go forward road-making. the
remainder to be at my quarters. J. Allen
continues very ill; the other persons much
movered. At 6 p.m. a thunderstorm. with
about an hour’s rain.
~~~

~~~~

~

~~

~~~~

~~~~~~

~

December 18-At half-past 7 went forward
on horseback to examine the road
from hence to the Fish River. Found
the country very hilly and rocky in many
places. There are also two other small
bridges to make before we get there. Took
Mr. Hobby, J. Tye. and three others with
me; caught some fish, and dined on the
banks of the river. Fixed on the road, except
goins up the hill, which must be avoided, if
possible. Returned at 6 p.m. It being a clear.
fine day, we had fine views to the north and
west from a high hill. Saw some plains
without timber to the west, but in general
the whole country around is extremely
MAIN ROADS

hilly, and apparently fair grazing land.
Lewis brought the bullocks forward to us
this day.
Dgember 19-At work very hard on the
bridges, and got on well. The day extremely
clear and hot. At 3 p.m. had a violent
thunderstorm, with small rain for about an
hour. Evening fine again, though close and
Sultry. Found a way to avoid the high hill we
Were over yesterday, and marked the ground
for a road.
December 2O-At IO ordered the sergeant to
take 1. Allen, who continued to get worse,
back 25 miles, where there was another cart
and horse to relieve him. To my surprise, he
made such frivolous objections as I did not
like, and when I went to know if he was
geltin ready, he said neither his horse or
him& had shoes; but if he was ordered,
he must go. I immediately ordered the
Parramatta cart to return, and at 12 he set
off, taking the sick man, and J. Hoddy in
charge of Allen, to see him safe to the
Nepean. Ordered the sergeant to be ready
to set off in the morning to the first dep6t
to relieve Corporal Harris, who is to come
here. A hot.-sultry afternoon. At 6 had
heavy thunder and lightning, but no rain.
Finished the woodwork of the lamest bridze.
conse&ence of Kelly, our Parramatta bullock
driver. going in, sent forward to Mr. Hobby
to send me two labourers back this evening,
to enable me to finish all here tomorrow.
A very cloudy, close evening, with lightning
to the south-west; wind north all day.
DefepkZl-At 6 a.m. the sergeant went
ORto the first depbt with written instructions
for his guidance there. Finished bolh bridges
thh afternoon. and removed all hands one
d l s and a-half on. where there is another
bridge to build. One of the bridges is 1 5
over, the other loft. There is a great deal
of work done here by the spade, the ground
being very hanging and awkward. It is now
a good job.

D g e m k 22-Heavy thunder and lightning
at IO last night. Finished the bridge this day
hy 3 o’clock. It is 12 ft., and well finished.
Removed one mile and a-half at 3, where we
are brought up again by another run of
water. Set to work on a bridge, and got all
the large timber in its place before dark.
Thunder, with showers, from 5 till dark.
Had a fish brought this evening of about 4
Ib. from the river. Worked the bullocks very
hard yesterday and to-day, but am still
behind-hand with getting out provisions,
tools, etc., forward. Wind west.
December =-Much
thunder and lightning,
with extreme heavy rain, from midnight tlll
3 o’clock. At I O a.m. a Parramatta constable
arrived here with the Governor’s despatches
dated Tuesday evening. At noon, having
finished the bridge, removed about half-amile forward, and began another bridge. At
4 P.m. it began to thunder again, and
cnntinued until night with light showers. H .
Morton received a hurt in his leg from a
large log. Wrote tn the Governor by the
constable who brought the despatches.
Bullocks brought four men from yesterday’s
camp to this. We are now 1st miles. On
account nf the Parramatta team being sent
in, we are obliged to get the timber for the
last six bridges by the men.

Deeraba %Thick,

misty morning; cleared
up at IO, and cnntinued fine the whole day.
Finished a very good bridge at 1 o’clcck.
Went on d e r dinner half-a-mile. and began
another bridv. This,bridge required great
labour to fill it in with timber at the ends
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before the earth was put on, as the ground
was swampy from springs. The constable
set off at 6 this morning; the distance is 90
miles. Went forward this afternoon to
ascertain if I could get my caravan with
safety to the Fish River, and have given
orders to strike tents and pack up in the
morning. Sick list: H . Morton, hurt in the
leg; carpenter, very bad hands. T. French
returned yesterday from lhe Hawkesbury,
and left his cart on the road, his horse having
knocked up. Bullocks brought two tons from
the two bridge camps,
December 25 (Sunday)-Cloudy
morning,
with light rain until 9 o’clock. The Christmas
Day continucd dull thrnughoul, with a south
uind. At 8 a.m.. aftcr serving out ihc rations.
went foruard to the Fish Ri\cr. and remmed
pitched my tent, leaving three bridges to
make and five miles of road. It being
Christmas Day, issued to the men a gill of
spirits and a new shirt each. Examined the
river to find the best place to cross it, and
fixed on a spot about IO chains below where
Mr. Evans crossed. The timber appears to
be bad and scarce about here. Cannot find
any for sawing. The land on both sides of
the river extremely hilly, and awkward for
road-making.
December %-Cloudy morning, with a south
wind. At 8 a.m. sent T. Frost to Clarendon
for a good cart horse, to prevent delay after
we cross the river. Brought four men forward
to get the materials for the bridge. Also put
up the forge, to repair the tools, they being
much out of order. The remainder left
behind. Afternoon cold, with showers.
December 27-Cloudy morning; wind eastsouth-east. Quite cold, which prevented our
catching any fish during the day. At 9 a.m.
crossed the river for the first time with Mr.
Hobby, J. Tye, and a soldier and one man
to look at the ground a few miles to the west
over the hills, to ascertain the k t place for
a road. Went over the hills, bearing to the
south of west, and found it favourable for
road-making. Continued gning west until we
came to a valley bearing northwest, where
the grass was so good that I followed it till
we came to the river in about an hour. The
grass in this valley was the best and thickest
on the ground I have yet seen in this colony.
We made the river at a spot where a small
stream falls into it from north-north-east,
about two miles below Evans’ Mountain, to
the west. During our journey this day we
saw six kangaroos, a Rock of 1 1 emus, wild
ducks and pigwns, but for want of dogs
killed none. At 6 p.m. returned, and reached
the river quite tired.

Gorman came forward this morning at 10
o’clock with the small stores, etc., and has
charge here during my absence: Sent two
soldiers as a guard. The party going forward
are all preparing, and are to cross the river
at 12 precisely. Wrote to his Excellency the
Governor with the proceedings down to this
period, but shall not send it away until my
return from lhe western excursion.
1815

Janunry I-On Thursday, at noon, crossed
the river, and after proceeding up the hill
bznt our course west as near as the land would
allow. At half-past I made Emu Valley. We
here started six kangaroos, killed two, and
stopped an hour. At three and a-half got to
very fine grazing ground. In 20 minutes after
crossed Sidmouth Valley, a most beautiful
one; then over the hills, west, until 5, when
we came to a dry creek. This ground about
three miles over is very fine. Steered northnorth-west. and in three-quarters of an hour
made a ford on the river, about seven miles
due west from our crossing-place, where we
remained for the night. Started a kangaroo
half-a-mile before we got in, which we
killed. At half-past 4, Friday morning,
started steering due west. At 6 crossed
OConnell‘s Plains, and at 7 stopped on a
point of the river to breakfast. Saw six or
eight wild turkeys, and as many kangaroos;
one of the latter we killed. At 9 set off again
west-north-west. ahnut three miles: then
Macquarie Plains, we went down to it on
our right, and followed the course of the
river about three miles until we came to the

point where the Macquarie and Campbell’s
rivers unite, at 11.30, where we sat down for
the day. In the afternoon of yesterday
crossed Campbell’s River, about three miles.
Found it very good pasture for sheep and
cattle. On Saturday morning, at 4.30, started
again, and went about two miles up
Campbell’s River; then steered due east, until
1 1 o’clock, without halting. Here meeting
with water in a creek, we stopped to refresh.
and remained until I , when my wmpass
being out of order we made our way by the
hills and sun, and arrived at our old
encampment at 6.30, having been the whole
length from Macquarie River up to where
we are building a bridge in the day. The day
was cold, with wind from east. No foot men
could have performed it in the day. During

December 2 8 4 l o u d y , unsettled morning;
wind east-southest, and cold. Sent two
soldiers to mark some trees across the river
on a ridge to the west that 1 saw yesterday.
The two carpenters came forward this
morning, having finished the last bridge on
the road from the mountain to this place (10
in number). Lewis reports the men getting on
well at the road, but that they will not
complete it to this place before Saturday.
Gave directions for a party to be ready to go
on a few days’ journey tomorrow by 2
p.m. with me tn Campbell’s River, consisting
of Mr. Hobby, Lewis, Tye, Watson, and two
soldiers. The distance down the river.is 40
miles; in a direct line west, about 21 miles.

December 29-A fine morning, which the
birds seem most to enjoy on the banks of
the river. The shrubs and flowers also are
extremely fragrant. Left six men preparing
materials for the bridge across the main river.
The remainder at work bringing up the road.
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these three days' travelling we passed over a
great quantity of most excellent pasturage.
Fine. dry, healthy hills, gravelly soil, and
good grass, and so thinly timbered, that it
reJembled parks in England rather than a
forest. There are few gullies and no swamps,
hut the hills passed gradually into fine
valleys, some of which have fine grass in
them. At Sidmouth Valley I never saw finer
grass, or more on the same quantity of land
in a meadow in England than there mas
here, and just in a fit stale for mowing. The
whole of the line, about 20 miles due west,
would make most excellent grazing farms.
with the river in front and the hack-on east
and west line. This is the south side of the
the
north
Fish River I am describinP. On
.~~
..~.
~...
...
side I have not yet ban, but I see there are
some good farms to be had there. Ordered a
bullock IO be killed for the use of the people,
which I had issued to them in lieu of giving
them a ration of salt pork. It ran to about
I 2 Ibs a man. Some fish have also b a n caught
this week, and when the men were mustered
this morning they were extremely clean, and
looked cheerful and hearty.
~

~

~

~~~~~~~~

Jmmry 2-Sent a soldier off with letters to
the Governor and Commissary. and in the
afternoon received letters from the Governor
and Clarendon. Sent Lewis, Watson, and
cart lo ascertain if a better place could not
be found to make a road than the high hill
in our front. Returned unsuccessful. Mr.
Hobby measured the road up to this place:
it is 21 miles from the mountain.
January 3-Went with Mr. Hobby up the
south side of the Fish River, about four
miles. The land got hilly. and falls more into
gullies than lower down. It is also scrubby
in places, and more timber on it, and
altogether not so good as lower down.
There is room for two or three good grazing
farms on the front of the river from the
bridge upwards. The men finished filling in

AI Mounl York, this brass plotc hor k e n
@xed to a convict-hewn rockface odjacen:
Io port oflhe original Cox's Rood.

the pien at each end of the bridge, and a
gang of 10 men ordered to begin road-making
to-morrow morninc. In the afternoon went
over the hill in our front, and made
considerable alterations in our line of road.
Got all the split logs brought in for the
bridge. They are very good, heavy logs, well
split. Brought some of them three miles. The
cobbler finished mending the men's shoes
again.
~~~~~~~~~~~

~~~

~~~~

January +At 8 a.m. went with Mr. Hobby,
Tye, and two soldiers to Emu Valley, to
mark the intended line of road from thence
to Sidmouth Valley. Returned at 4.30. having
marked very good ground for road-making.
We also traced down the rich valley. There
are about two miles of it equally good as
where we cross. when it falls into a creek
that goes to the Fish River about northnorth-west: distance, one mile and a-half.
Much disappointed at not receiving the
Parramatta Carl with provisions this evening.
Removed the gang of 12 men forward to
Emu Valley this evening, three miles. 'Smith
employed repairing the tools. shoeing our
horses, etc., as it is not my intention to put
UP the forge again until we arrive at Bathurst
Plains. The carpenters getting on very well
with the bridge over the river, as also a
small one over a creek near it.
January 5-About midnight I was taken
violently ill with excruciating pains just above
my left hip. In about two hours it became
easier, when I got into a perspiration and
slept a little. Was in considerable pain until
about 9, when I again dozed, and got up at
1 1 considerably better. Removed three
soldiers and J. Tye forward to Sidmouth
Valley, about seven miles, this morning.
Finished the bridge over the Fish River this
evening. It is a strong and well-built one.
On each end is a pier of 25 ft., which is well
filled up with stone, and a very little earth
over it. The span across is 25 ft. more. which
is planked with split logs: and as floods will
go over it. there is no earth put on top. It
is altogether 75 ft. long and 16ft. wide.
There is also another small bridge 10 ft. long
across a creek leading lo it, which is also
completed this evening, and we remove
to-morrow morning.
January &At 8 a.m. crossed the river over
the new bridge with the caravan and two
carts, as also our horses, and went as far as
Sidmouth Valley. Measured the road; it is
seven miles from the bridge and 28 from the
mountain, which last reckoning I intend to
keep until we arrive at Mount Pleasant, on
Bathurst Plains. In the afternoon marked
the trees for our road from the valley to the
next creek. where we have a bridge to build,
as also one in the valley.
January 7-11 began to thunder at daybreak,
and to rain at 5.30. Continued with little
intermission until 2 p.m.. when it cleared up.
Ordered the whole of the men forward to a
creek about two miles ahead this evening,
and rode up to the head of Sidmouth Valley,
about two miles. Returned bv
. .-...
~,the hills.
~ ~ , ~which
-..are very fine. An emu and kangaroo passed
quietly along. The valley in our front to-day.

The party consisted of 28 men and six soldiers.
Memo. for watering and feeding stock:1st-Nepean River IO Emu Island, both grass
and water.
2nd-Five to six miles, grass and water at
first depbt (Blaxland).
3rd-Nine and a-half miles, grass and water
in a valley lo the right of the road, about a
quarter of a mile; entrance to it between two
rocks (The Valley).
4th-Eleven and a-half to thirteen miles is
forest land, and at 12 miles good water to
the right of the road (Springwood).
5th-Fifteen and a-half males, water to the
right, amongst the rocks, but no grass
whatever.
6th-Twenty-one miles, water IO the right
and coarse food for stock (20-Mile Hollow).
7th-Twentysight
miles, running stream
and coarx grass (Wentworth Falls).
8th-Thirty-two miles, water lo the right and
coarse grass.
9th-Thirty-five miles, water to the left.
10th-Thirty-seven and three-quarter miles,
water and coarse grass to the right.
11th-Forty and a-half miles, water and
coarse grass, a large plain to right
(Blackheath).
12th-Forty-three miles. water and coarse
grass to the right on a low flat, This is the
last place fit for watering stock until you
descend the mountain (Mount Victoria).
13th-Forty-nine and a-half miles, at the
bottom of the mountain water and good food,
except in very dry season, when you must go
IO the rivulet. about a mile and a-half northwest.
14th-At five miles west of bridges over two
creeks, good watering-places, rocky bottom,
with grass most of the way from the
mountain; after this there are six or eight
running streams before you get to the Fish
River.

An 1888 edition of Cox's journal (see foornore
below) includes the nolalion "Here this
Narrative must end for :he present LIE I haw
been unable lo recover :he remainder of it,
but still hope lo do SO."

William Cox was born on 19th December.
1764, died on 15th March, 1837 and was
buried at SI Matthews Church of England,
Windsor. A stained _~_..
d a s window
his
..
. . tn ...memory was erected in St Andrew's
Cathedral, Sydney, by the sons (George and
Edward) of his first marriage.
In addition to the version re-printed above,
Cox's journal was published in Sydney in
1888 under the title "A narrative of proceedings of William Cox, Esq. of Clarendon
. . . in the years 1814 and i8lS". Copies
are held in the Mitchell Library, Sydney and
the Public Library of New South Wales.
~

~~~~~~~~~

__

~~~~

Here the diary ends abruptly
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The construction and maintenance of
roads which are the responsibility of the
Department’s Metropolitan Division in
the Sydney Metropolitan Area have been
carried out for many years by the Metropolitan Construction Office and the
Metropolitan Maintenance Office. These
two organizations were located in Berry
Street, Granville, adjacent to the Departmen1.s Central Workshop and Central
Asphalt Depot.
It was recently decided to replace these
organizations by establishing two new
works offices, one north and one south
of Sydney Harbour.
The construction and occupation in
May, 1974 of the North Metropolitan
Works Office at Lane Cove implemented
the first stage of the proposal. The
next stage involves the construction of
the South Metropolitan Works Office,
south of the Harbour at Rockdale.
Design Consideralions

The site of the North Metropolitan
Works Office is in Mowbray Road West,
Lane Cove, not far from its junction with
Epping Road (Main Road No. 373).
Although it overlooks bushland to the
north, it is adjacent to a developed
residential area.
Consequently, the
provision of off-street car parking for
staff, a high standard of building and the
landscaping of the site were all important
considerations during the design and
construction of the office. Extensive
terracing and earthworks were necessary
to provide suitable levels for the buildings
and hard-standing areas for vehicles,
care being taken to preserve the maximum
number of trees.
At the request of the Willoughby
Municipal Council, a domestic style
low-pitched roof in harmony with the
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adjoining residential area, was designed
for the
office-laboratory
building.
Obtrusion on the local residential environment was further minimized by locating
this building in an excavated portion of
the site. Various ancillary buildings
were sited away from the Mowbray
Road West boundary and these will be
made even less conspicuous when specially
planted trees grow and provide a pleasant
wall of greenery.
Landscaping

Particular attention has been paid to
landscaping and this has been programmed to obtain an early display of
shrubs, pending the growth of medium
and large trees which should reach
maturity in 10 to 15 years. Planting
design is being kept as natural as possible
to blend with the nearby bushland,
which is a feature of the district. Natural
rock outcrops on the site have also been
preserved wherever possible.
Landscaping treatment to the nature
strip adjacent to the eastern boundary of
the site (and facing the residential area
opposite) was achieved by the selective
thinning of existing growth and by the
encouragement of natural regeneration
of indigenous shrubs, reinforced with
some additional planting.
Buildings

The design of the two storeyed officelaboratory building, separated from the
main store, is a departure from the usual
style of the Department’s other works
office buildings. Materials used are brick
and concrete with continuous solar
glazing (non-actinic glass) on all windows.
A large existing building has been converted to house the main store.
Air conditioned office accommodation

for approximately 40 officers has been
provided on the upper floor level, with
demountable partitioning allowing Rexibility for internal office arrangements.
Clerical and typists’ offices have been
internally landscaped utilizing brightly
coloured acoustic screens and planter
boxes for indoor plants. The ground
floor houses an air-conditioned soil
testing laboratory, a plant and boiler
room for the mechanical services and a
P.A.B.X. room for telephone equipment.
Future building space for possible
extensions is readily available in the
covered area now used for the parking
of official and visiting vehicles.
The new gang and yard amenities
building, the workshop and the petrol,
oil and lubricant store have all been
built to modern designs incorporating
refinements developed from observations
of operational requirements.
These
ancillary buildings are of brick and
pre-coated metal cladding, similar in
design to other buildings used for these
purposes in works offices in built-up
areas.
All power lines have been carried
underground and extensive yard lighting
and external lighting of buildings have
been provided for both security and
functional reasons.
The basic design and layouts were
prepared by Departmental architectural
officers, while assistance in the documentation of the office-laboratory building was
obtained from consulting architects,
Fisher Jackson Hudson Pty Ltd of
Milsons Point. Consultants were also
employed for the structural engineering
and air-conditioning designs.
The building work cost a total of
approximately S425.000, the cost of the
main office building being 5140.000..
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HUME HIGHWAY
Cchedule of Restoration Work
1974 was undoubtedly a bad year for the
Hume Highway and an unfortunate one
in which lo celebrate the 150th anniversary
o f Hume and Hovell’s pioneering journey.
Exceptionally
heavy
rains-almost
incessant and followed by frequent
Boodin&s-led
to the break-up of many
sections o f road pavement. During the
worst periods. the problems o f repairs
were further aggravated by shortages of
materials and fuels.
ONE STORY AFTER ANOTHER
Publicity was intense as the spotlight of
the media was invariably focussed on the
most sensational stories and journalists
competed with each other in their vivid
descriptions of the “horrors” encountered on
their “nightmare” journeys along the highway. One imaginative writer even outlined
a “survival kit” for intending travellers.
His suggested list included life-jackets as
“some of our national highways have been

SOME RELEVANT STATISTICS

cunningly aligned so that they flood
unexpectedly when a point of rain f a h ”
and “It cannot be over-stressed that i f YOU
are travelling on the Hume Highwiy- in
N.S.W. the vehicle may at any moment be
swept o f the road by on uncxpccte-d WDYC of
n.atcr.” Such fanciful articles hardly instill
confidence in the accuracv of reoorterr and
do little for the education-and eniertainment
of readers.
Among other angry outbursts and
emotional claims, exaggerated criticisms were
frwuent and fashionable. and it was bard
to find a calm appraisal of the situation, its
particular problems and their likely solutions.
The following description, by a Departmental
divisional engineer, of the situation in the
Department’s Southern Division (extending
from near Marulan to near Tarcutta) gives
a clearer (although less dramatic) idea of
what it was like along almost the whole
length of the highway.
“In April, 1974 an extended period ,of
heavy rain was experienced and extensive
damage was caused to the bitumen surface
over long lengths. This damaged section
was repaired within a period of about three

wks.

“However, during the winter further
periods of rain occurred and the maintenance
organization was wntinuously employed on
repairing similar but I u s extensive failures.
During this period also the ground surface
became saturated over the whole of the
divisional area.
“In July and August the rainfall intensity
increased and culminated in major flooding
during the week wmmencin 26th August,
1974, and again during the kllowing week.
Between 15th and 20th August, 1974, wet
weather forced all contract trucks in the Yass
organization to cease work as did the departmental trucks employed on maintenance for
intermittent periods. The Goulburn organization was affected to a lesser extent.
“As a result, extensive damage to road
pavements occurred during this period.
Repairs were put in hand immediately after
the flooding subsided and all construction
was suspended to enable the full workforce
lo he used for maintenance. Remedial work
was continuous over the weekend of 31st
August-1st September but furtkr heavy rain
on 5th September, destroyed much of the
work done and caused further damage.
During this period also traffic volumes on
the Highway were higher than normal due
to the school holiday traffic and the closure
by flooding of other north-south routes
(i.e. the Olympic Way, the Newell Highway
and the Prince’s Highway in Victoria.)
“Supplies of bituminous materials (i.e. cold
mix and bitumen emulsion) were affected by
the industrial trouble in the oil industry and
the resulting curtailment of rail services.
“Repairs to the pavement proceeded as
quickly as possible under the circumstances
and every endeavour was made to ensure that
pot holes were filled as quickly as possible.”

~~~

Length
km
Hume.. . . . . . . . . . . . . , , , , , . Cross Roads to Albury-550 km
Great Western . . . , , , , . . . . . Prospen IO Bathurst-I80 km
Pacific . . . . . . . . . . . . . . , _ . . Asquith to Tweed Heads873 km.
Highway

The following figures might also help to
correct some of the general misconceptions
which are often repeated during discussions
about the much-maligned Hume Highway.
Firstly. the extent of the influence of
exceptional rainfalls during the year can be
gauged from the following statistics which
show six-monlhs rainfall (January to June)
for the last three years, at four centres along
the Highway.
Rainfall in pointr to 30th June, each year

__

Location
1972
Goulburn . . . . . . 1070
Yass . . . . . . . . . . I 1 8 8
Gundagai . . . . . . 1393
Tarcutta . . . _ _ _ 1089

1973
1439
I591

19742644
I868
2604
2 140

1211

1323

In fact, during 1973-74 about one fifth of
all the funds available to the Department for
State Highway improvement was spent on
the Hume Highway and South Western
Freeway despite the fact that (a) the length of
this Highway is only one twentietb of the
total length of highways in the State and
(b) the traffic volumes and frequency of
accidents related In vehicle kilometres of

-_
-_

-

1970-71

-

~~

Secondly, conarning maintenance and
improvements on the Hume Highway, this
work is given a very high priority and
consequently expenditure is also high:
the^ average annual expendhre on
maintenance of the Hume Highway and the
associated alternative route of the South
Western Freeway. from~near Liverpool to
near Campbelltown. is of the order of SI .7
million. However, maintenance of the highway cannot be considered in isolation from
construction or reconstruction on which an
expenditure of the order of $20 million was
incurred in 1973-74.
Expenditure on the Hume Highway and
South Western Freeway over the last four
years has been as follows:

Construction (including acquisitions)
Maintenance . . . , , , . . . . . . . . , , , . . ,
Total Expenditure . . . . . . . . . . . . . .
At 1973-74 values
. ... . . . . . ... . .

-

$m
10.3
1.3
11.6
S16.0m
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10.200
6.200

travel are slightly lower on the rural length
of the Hume Highway than on similar
lengths of other important highways such as
the Great Western and the Pacific Highways.
The following table clearly indicates that
the Hume Highway is not. as is so frequently
claimed, the most heavily trafficked rural
State Highway in New South Wales.
1971-72

1972-73

1973-74

Total
(4 Years)

Sm

11.8

1.2
13.0
S16.7m

$m
14.7
I .6
16.3
S19.Zm

sm

20.0
I .7
21.7
S2I.7m

Sm
56.8
5.862.6

-

573,6111
~~~

LOOKING AHEAD

~~~~

~

~

Average daily vehicles
Dcr kilometre
5.500

In order to give an equally clear indication
of the extent of the restoration work already
undertaken or to be undertaken by the
Department, the following rather formal
list is pubphed. This list indicates the extra
works which are being carried out in addition
to the previously planned improvements and
maintenance. From it, readers will be
able both to assess the extent of the recent
damage and to better appreciate the huge

.

drain in money and manpower which such
*‘excesses of Nature” inflict on all roadbuilders,
The work completed has already resulted
in an NRMA special Pre-holiday survey
reporting in December, 1974 that although
“nothing short of major reconstruction” will
bring the Hume Highway to an appropriate
level, nevertheless it was “now in better
condition than before the heavy rains of
August-September”.

I
MAIN ROADS

RESTORATION WORKS ON HUME HIGHWAY- SHOWING
ESTIMATED COSTS (following flooding and abnormal net
weather during 1974 and to be completed prior to June. I Y l J J
Camden I O Urinpollu Creek
117,000
Heaky patching at isolated locations o x r full length
Reseals to be done m January. 1975:
4.8 km to 8 km soulh of Camden
3 2 2 km to 5 km north of Mittagong
L 2.7 km to 6 4 km south of Mittagong
54 I ,000
Asphaltic concrete overlay to be done in March. 1975:
3 2.7 km to 6.4 kni south of Mittagong
n 35 km to 35.9 km north of Mittagong
5.4 km to 35 km north of Mittaging
(xlected lengths)
$5 I ,000
Reconstruction of damaged pavement to be done early in
1975:
0 124.5 km to 126.1 kmsouthofSydneybetweenIron$70,000
mines Creek and Gibergunyah Creek
$T797m
Total for Department’s Illawarra Division

0

__

~

Urhgolla Creek Io Goulburn
Reconstruct northbound carriageway at Uringalla Creek
0.5 km during 1975-76
Complete construction of dual carriageways over length
of 3.5 km betvecn Towrang Creek and South Marulan
bv Dcccmber. 1974
RecoNtNCt 1.5 km of southbound carriageway and
4.0 km of northbound carriageway between Boxers
Creek and City of Goulburn Boundary-January to
Mareh. 1975
Ratalr lo be undertaken between January and March
1975:
0 Uringdla Creek to Marulan-9.6 km
0 South Marulan to Towrang Creek-22 km
0 Towrang Creek to Boxers Creek-23 km
0 Boxers Creek to City of Goulburn Boundary2.5 km

Goulburn to Yass
Reconstruct damaged 21 km section from Barton Highway junction to Main Road No, 278 junction at Yassduring November-December. 1974
Reseals to be undertaken between December, 1974 and
March, 1975
0 Finlay Road, Goulburn to Yarra-IO km
(dual carriageways)
0 Yarra to Collerin-20 km
0 Collerinsouth for 25 km
0 Through the town ofYass from Main Road No. 278
to railway level crossing-5 km
Asphaltic concrete overlay to be undertaken between
November, 1974 and January, 1975. over length of
21 km between Gunning and Barton Highway junction
Yars 10 Cundogai
Reconstruct damaged pavement over length of 2 km from
Coolac level crossing lo Daisy &d Creek-January to
March, 1975
Reseals to be undertaken between November, 1974 and
May, 1975:
0 Bowning Deviation to Two Mile Creek-6 km
0 Bogolong Creek southwards for 6 km
0 Over length of I 5 km north of Deep Creek
0 Deep Creek to Jugiong Creek-7 km
0 Jugiong Creek to Black Springs-IO km
0 Over length of 3 km south of Black Springs
0 Over length of 5.5 km north of Coolac level crossing
0 Daisy Bed Creek over length of 8 km south
0 Over length of 15 km north of Gundagai (selected
lengths)
0 Through Gundagai from Sheridan Street to Main
Road No. 279-6 km
Asphaltic concrete overlay to be undertaken during
November and December. 1974. over length of I 5 km
between Two Mile Creek and Bookham
DECEMBER, 1974

920,000
1200.000

s250,000

$94,000

Asphaltic concrete overlay to be undertaken during
February and March, 1975, between the level crossing
and Trunk Road No. 56 junction south of Yass4 4 km
s125.000
Gundagai IO Taorcurro Range
Reconstruct selected lengths totalling 4 km between Main
Road No. 279 junction and Main Road No. 280
junction at Tumblong between December, 1974, and
March, 1975
Reconstruct selected lengths totalling 3 . 5 km bctween
Hillas Creek and Tarcutta Range between November,
1974 and March, 1975
Reseals to be undertaken between November, 1974 and
March, 1975:
0 North of Tumblong-length 6 km
0 Main Road No. 280 junction to Hillas Creeklength 9 km
0 Hillas Creek to Divisional Boundary-length 6 km

Tolols for Deparlmenr’s Southern Division
Completion of Current Construction
Reconstruction of Damaged Pavements
Reseals
Asphaltic Concrete Overlay
Total

$ I 50.000
s150,000

$95,000
$200,000

$670,000
$759,000
1920,000
S2,549,000

Torcurla Rowe lo Albury
Replacement of shoulders and guardrail at Comattawa
Creek and Kaejura Creek (work in hand)
Heavy Patching at isolated locations over full length
(work in hand)
Reseals to be undertaken during November and
December, 1974:
0 38 km to 39 km north of Holbrook
0 12.7 km to 20.9 km north of Holbrook
0 7.2 km to I I .2 km north of Holbrook
0 16.9 km to 20.6 km south of Holbrook
0 1.0 km to 8.0 km north of Tarcutta
0 1.6 km to 2.3 km south of Albury
Asphaltic concrete overlay to be undertaken in early

s I0,000
$30,000

160.000

1975
.~. :
~

$60,000

0 7.2 km to 11.3 km north of Holbrook
E 500 km to 54.0 km south of Holbrook

s I 00.000

Total for Department’s South Western Division
Grand Total

s200,000
12;928;0001
~~~~~
~~

s220,000

$420,000

$40,000

fn odoba, 1974. a tender was .eoeptcd for thc wndnmtb
d a bridge o w Mulwara Pon& on apex dud cdmh#ewy
denuioo of the Highway, h g bntlt 1.9 tmr
d

work within 66 weka.

The mw doll w
a
y road will atend from Lagmn
Su&1 to Govsmor (1 Hill and dl ~ I W I.dliute tnmc
movement m this W. The wprk i n v d i n thc ypp.dhy
of this put of thc Hum HI way WIU Iho raltlrrc t b
coostnrction of bridps o w t
Main !bnthan R . i l a n Y
linc and o w the b m h line U) Cmowkdl.
Design& by Dep.nmcnt eaoia&n, tbc 107.3 mctrc
briw over Mulwaree Ponds Will be a kp.n nsel
mncrete struc~ure,equipped with two bnffic kacr in ach

t

7

I

iirra~on,a~~2rnwrdcraucdmcd*nanda1~5mWidcfoo
It will replace the old, “~lzroy” brid& which wiU
icmolish~d&er thc project is compktcd, as an11 thc ~ r h t h u’ ’
ivucture OVQ the Crookwell branch linc. The b r i b
thc Main Southern Railway line wdl be retained to prow& 5
3
~cceasfrom Long Street m o w the ralway line.
1

-&

$350,030
1375,000
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TENDERS ACCEPTED BY THE DEPARTMENT OF MAIN ROADS
The following tenders (in excess of S20,WO) for road and bridge works were accepted by the Department during the thra months ended 30th
September, 1974.
~

Road No

Work or Servicc

Name of Suavssful Tenderex

South Western Freeway

Shires of Mittagong and Wollondilly. Construction of
Senion Yanderra to Yerrinbool, 102.7 km to 110.9
km south of Sydney.

G. Abignano Pty Ltd

Southern Fraway

City of Wollongong. Installation of street lighting
and electrical power distribution near Bulli Pass
between 61.2 km and 64.4 km south of Sydney.
Hume Highway. Municipality of Camden. Construction of new bridge over South Creek at 7.3 km
north of Camden.
Snowy Mountains Highway. Shire of Tumut. Construction of new bridge over Nacka Nacka Creek
at 28.2 km west of Tumut.
Pacific Highway. Shire of Lake Macquarie. Supply
of and delivery of up to 1.300 tonnes of 20 mm
asDhallic concrete for reComImclion of Pacific
Highway from Robert Street to Maru Street,
Belmont South.

Wright Bros Pty Ltd

49,780.00

Mr T, Kirmanen

55,l00,00

State Highway No. 2
State Highway No. 4
State Highway No. 10

~~~~~~~~~~~

State Highway No. 1 1
Main Road No. 164

~~~~

~~

Bituminous Pavements Pty Lid

s

5,657,323.91

142,805.00
22,295.00

~~~~~~~

Oxley Highway. Shire of Walcha. Construction of
new bridge over the Apsley River at Walcha and
demolition of existing bridge.
Repainting of steelwork on the bridge over Middle
Harbour at The Spit.

Main Road No. 166

Repairs to portal legs over Tarban Creek Bridge at
Hunter’s Hill.

Main Road No. 286

Construction of Amcnilies Building as an addition to
%e existing Plant Garage a1 Wilson’s Valley SubDepot.
Supply and delivery of hot mixed cold laid bituminous
plant mix.

Main Road No. 321

Siebels Concrete Construction Pty
Ltd

Amount

Shire of Murrumbidgee. Construction of two bridges
over Murrumbidgee River and a flood channel at
Darlington Point.

Emoh Ruo Court Pty Ltd

181.581.80

West Burton Pty Ltd

31,300.00

Pre-stressed Concrete (Aust). Pty
Ltd
Ludwig Limbeck

27,353.00
21,009.00

Bitupave Ltd

35,380.00

Pearson Bridge (N.S.W.) Pty Ltd

888.414.00

TENDERS ACCEPTED BY COUNCILS
The following tenders (in excess of S20.030) for road and bridge works were accepted by Councils during the three months ended 30th September
1974.
Council

I

Road No.

Bibbenluke

T. R. 93

Camden

M. R. 154

Copmanhurst

M. R. IS0

Jemalong

M. R. 237

Shellharbour

M. R. 522

Wyong
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1

M.R.335

Work or Service

Construction of bridge over Saucy Creek at 8 km
south of Monaro Highway,
Pavement restorations, widening to 7.3 m and resheeting with bituminous plant mix between 5.2 km
and 12.1 kmfrom Hume Highway northofCamden.
Construction of new bridge over Deep Creek 93 km
north of Grafton.
Reconstruction and bituminous surfacing to 10.5 km
to 11.9 km from Gooloogong. Supply to box
culvert sections.
Reconstruction of northbound carriageway-Lake
Entrance Road to Bass Street.
Repainting steelwork on bridge over The Entrance to
Tuggerah Lakes.

Name of Successful Tenderer

Amount

s

Mr K. Bottom

150.005.00

Asphalt Concrete Ltd

22,893.85

M. 0. & P. J. Kautto

106,692.00

Dyson Holland Concrete Pty
Ltd

21,150.36

Bitupave Ltd

44,470.00

K. & G. Bradica

41,908.00
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STANDARD
SPECIFICATIONS

599

F o m No
Ordnnnc. Fcnciw . .
..I4l.A7
POI, m d wire fencing (isfir
I41 (Metric)
D n w i w : Shccp SD 494.i1974j;
Rabbit- CoofSD 498 (1914); C a u k SD
1705 (Ig14): Floodgate S D 316(1914).
Remoral and r - m c I i o n of fencing (1974) 224 (Metric)

..

3%
S62
S99A

Nnle: Imperial drawings are preRxed by
letter A, metric drawings by letters SD;
instructions are so described;
all other items are speeificationa or forma

579

584
A 1272
A491lL12

FORMATION INCLUDING EARTHWORKS

AND RURAL'DRAINAGE

EsrIhworks and formation (19141
..
Shouldern m d [able drains (1913)
..
Sfandard rubble remining wall . ,
Standard mass concrete retaining w i h
(1959)
~ m n d n r dra&lcve;kminidg waii'(19sii
Srbmil drains ( 1 9 l l l
~ o r r v p a t e d PVC subsoi~'drain& p i p
. . . . . . . . . .
(1912)

10 (Metric1
821 (Metric)
A 114
A 49l4
A4915
528 (Metric)
901 (Marie)

A 5SuW9
Form No.

PAYEMENl'S
A SSSS9

IS3

A 3360

A 1147
610

A4931

609 (Met*
16

892 (Metric)
A6132

141

A6161
A6162
169

8M

SI3 (Metric.)

A 5828

SO 6036

A3514
A 5518

STREET DRAINAGE
CO"~IeeOn"CIlel
. . . . . .
Gully ptiq (1%9l
. . . . . .
Gully p ~ wth
t
-ti. . . . . .
with kerb inlet only
. . . . . .
with g ~ t i n gand ex;gndcd kerb inlet . .
with exladed kerb inlet only . . . .
with gntiag for mounfablc ksrb
..
hnmbvhtor nmp
. . . .
vchicviar gutter rr-iog i i 9 i 4 ) . . . .
Kcrb and gutter s b a p (1914) . . . .
waterway c a b u I a t i o ~for urban drainage
(Inurnaim) (1963)
. . . . . .

144

A 4944

A
A
A
A
A
A
A
A

1418
190
1042
1041
1352
1lSl
4812
I491
SD 6241
SD 6246

ROADSIDE

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

A 3319

Ronds/dc firenlace
Roadside IMCT bin

A 4862-11

TRAFFIC PROVISION AND PROTECnON

A 4961.75

Floodway information sign (1966)
M n n u f l c l m of warnin signs (1968)
M o m r s n d I2 n (AS&:
24 ft (1964)
Traffic arrangemenis ai works in progrcan
(1914).
Guide p o s ~ + ~ u p ~ l(19lJ)
y
..
Guide pos-r~~tion (197))
' '
..
White Pain! for guide pmU (1963)
..
Roadmarkins paint (1966)
.. ,,

A 1201-8

111B

801

564
563

A4

::

368

140

A 3S91
A 5594
A 3470
A 1216
A 5516
A 26
BITUMINOUS SURFACES
Bituminous emulsion (cationic) (1911) . .
Biluminous cmuldon (anionic) (1971) , .
Residual hifumn (1914)
Suppl'l of prepared cutback .biturn&
for waling n"rP"ys
. . . . . .

. . . . . .
hnik biiimn-proportioning
c h c t (1966)
Biiummeus surf&
dniiY'~cso;d (1914)
Sprayer loading dip (1914)
~xtuminoussurfacing job summa& (1974)
Standard ,pc~focmpna m u i ~ c m s n ufor
m c c b p o i d w n y m for biturninow
matuirh (1911) . .
Supply and dclivery of &er i&&
for bitumen seal EOBU (1973) . .
Supply pod laying of asphaltic urn&&
paring mixturn (1914) . . . . . . . . . . . .
Supply and deliucw of asphaltic concrelc
(1914)
. . . . . . . . . .
(1913)

Cutting

BRIDGES
Coosrets work for bridgcs (1914)
..
Concrrtc cnd pru for concrete hridpn
Concm handrail for w l ~ r e lgirder
~
briw
Concrete end pari'and handra'iiiw fb;
prrrus+
wncre,te bridge uniU (1939)
Data for bridge d n w n (1913) . .
ConcrcL
E m i o n of p m r f . pres<&
bridps yniu (1971)
..
Errction of p-I.
p m i & w d 'iincretr
pil+(19fhl
. . . . . . . .
E~cslionof p-1.
pmstrewcd concrdc
bridge girden (1914) . . . . . . .
E x i ~ ~ m i n a l i o nof trrmmtas ni bridge
(Imtruetion) (1938)
. . . .
Excavation for bridpn (l%8
Supply of high strength s d b0lk (1974)

330 1Milric)
A 279
A 219A
A 4912-33
I8 ( M c s r )
s51
338
5661 (Metric)

126

% (Metric)

101 (Metric)
105 (Metric)
311 (Metric)
740
296
898 (Metric)
91 (Mciricl

0 82MO D . Welt. Government Printer. New South Wales-I975

IenaOCC..

466 (Metric)

BOOKLETS

466A
400 (Metric)
4001 (Metric)
101 I(Mstric)

Guide to Main Roads Administration.
Gencral Conditions of A u h f p o c ~ io
Councils.
Miscellanious Acfivitia on Main Roads.
Sc'lcdde of Deuriplions of ClUsihcd
Road3 and W o r k .
Dulks,snd Rapondbililin of a Supcrih
lending Officer.

212 (Mclric)
I31 (Metric)
612 (Metric)

N.A.A.S.R.A.

933 (Metric)

O d d s 10 Publications and Polisiu of
NAASRA.
Policy for Geometric DCIipn of Rural
Roads..
Highway Bridge h i m S p i f m t i o n . .
Highway Bridpc COn6trn~tion..
Full list of nublicalions and prices.

FENCING
Chain wire proIEClion fencing (1910) . .
Carrvgaiat guard mi! (1911)
. . . .
Prokction fencing using corruwtcd steel
guardrail (1971) . . . . . . . .
Warnnu for usc of guard fen(Instruction) (1911)
. . . . . .
Emtion of guardrail pmleclion fencing
(19111
. . . . . . . . . .

Manuals. No. I-F?anP:
No. 6
MaleriAs*: No. CRoawdsidc T-.:
No. 3-Er~loriues~; No. &Bridge
Mnintannnn.; No. 1-Road
Main-

144. A 149
A 5593
A 3829
246 (Metric)
680

A4611
A sa1

A S132
682
A 5110
121 (Metric)
232 (Metric)
253 (Metric)
618
611

I
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Left: Reconstruction o f the Bruxner Highway
adjacent t o the Dumaresq River, 71 km w m
of Tenterfield.

Above: Contract earthmoving equipment used
during the construction of a deviation o f
the Pacific Highway at Cooperabung, 22-27 km
south of Kampssy.

Below: A recently rMonrtructed YctiO" of
the Pacific Hiphway. 12-16 km north of

