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THE IMPORTANCE OF
BEING EQUAL

If you think of any sealed road that you have
travelled on in the past, you will remember it as
looking pretty much like all the others: bitumen
surface, centreline, and so on. It won't surprise
you to know that closer scrutiny would reveal all
roads are not created equal. But it might surprise
you to know that those little inequalities can
make a lot of difference in terms of money and
comfort.

The Australian Road Research Board (ARRB)
has just completed a major study of quality con-
trol in road construction and of statistical
approaches to road specifications. Data was col-
lected from all States, concentrating on pave-
ment thickness and surface finish for freeways,
arterial and local roads constructed between
1975 and 1980 in both urban and rural areas.

The study shows that 35% of these roads had a
pavement thickness up to 20% less than the
target thickness. The designed life expectancy of
these roads is twenty years or more and a 10%
shortfall in total pavement thickness has been
estimated to reduce the effective life of a road by
about half.

Improvement of target thickness control to better
than 10% would result in direct savings of about
$2 million per year. The cost associated with such
control would only amount to about 1% of the
total construction cost of the road.

Furthermore, greater uniformity would mean im-
proved comfort for drivers and passengers and
reduced vehicle operating costs.

The report also emphasised that close conform-
ity with design requirements and better uniform-
ity of construction can be ensured if specifica-
tions are based on statistical techniques using
simple electronic control equipment rather than
on older methods.

The cost and service implications of these find-
ings go to show that, at least as far as roads are
concerned, it is important to be equal.
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THE F3 TAKING SHAPE

Svdney-Newcastle Freeway

Planning and construction of the
Sydney-Newcastle  Freeway  com-
menced over 20 years ago. The first
10 km section, between the Hawkesbury
River and Mt. White, was opened in
1965, and was extended a further 5 km
north to Calga the following year. In
1968 a new 11 km section further south
was opened from Berowra to the Haw-
kesbury River andin 1973 a new six lane
bridge linked the two existing sections.

These initial sections pass through very
rugged terrain for most of their 26 km
length. Considerable engineering prob-
lems arose from the narrowness and
broken nature of the natural spurs and
ridges along which the Freeway is built.

A major part of the work was the excava-
tion of sandstone rock and earth. Over
8.2 million cubic metres of material was
excavated, 95 per cent of which was
sandstone. The deepest cuttingwas 44 m
and the highest fill was 65 m.

Following the adoption of the Pacific
Highway between Sydney and Hexham
as part of the Sydney-Brisbane National
Highway, the Department and the Com-
monwealth Bureau of Roads undertook
studies to determine the best route for
the highway north of Wyong.

The review recommended that earlier
plans to locate the route east of Lake
Macquarie be abandoned in favour of a
route west of Lake Macquarie passing
near Morisset and Barnsley.

The Freeway route north of Calga was
determined by the need to service, but if
possible not intrude into, developing
areas such as Woy Woy, Gosford, The
Entrance, Swansea, Blacksmiths and the
developed areas of Newcastle,

Special consideration was given to the
effect of local coal mining on the north-
ern sections. Where possible the Free-
way passes through areas where mining
has been completed. Otherwise the
route follows ridges to reduce the effect
of subsidence.

Current and future work on the Freeway
is planned in four sections:

1. Wahroonga to Berowra

2. Calga to OQurimbah Creek

3. Ourimbah Creek to near Wyee

4. North of Wyee

Section 1 — Wahroonga to Berowra
Final design is taking place on this 15 km
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section through Sydney’s northern out-
skirts, and construction is expected to
commence in the near future. This
section will join the existing Freeway at
Berowra.

Section 2 - Calga to Qurimbah Creek
When completed, this 21 km section of
the Freeway will be 14 km shorter than
the existing route. The major features of
construction are the twin bridges over
Mooney Mooney Creek, and a 4 km de-
viation of the existing highway. Work
has commenced on the first stage of this
section,

Section 3 — Qurimbah Creek to near
Wyee

This 15 km section which is nearing
completion forms a bypass of Wyong. At
the northern end a 7 km Motorway link
will carry traffic from the Freeway back
to the Pacific Highway at Doyalson.

The route crosses several swampy areas
but passes largely through rural land. A
significant exception is the large cutting
at Kangy Angy at the southern end of
this section.

Section 4 — North of Wyee

Preliminary work has commenced on
this 37 km section which will pass to the
west of Newcastle connecting with ac-
cess roads at Wallsend. Final design will
take place after the assessment of sub-
missions and comments on the Environ-
mental Impact Statement for the route,
which was placed on public display in
May 1983,

Design

The design standards for the Freeway:

Design speed  — 130 km/h (110
minimum)

Number of lanes — four (divided
carriagewavys)

Lane width -3.7m

Shoulder width

{outer) -3.0m

Shoulder width — 1.2 m (2.4 m where
(inner) 3 lanes)

Shoulder seals - full width

— 3.7 m wide flanked
by 1.2 m shoulder

Climbing lanes

Median width = 15 m plus provision
for future additional
lanes if needed

Grade — Generally maximum

of 5% but increased
to 7% over short
lengths

Horizontal curve — 1000 m desirable
radius but sharpest curves
500 m
— full control with
grade separated
interchanges
Flood immunity — 0.5 m clearance
above highest
recorded flood level

Access control

While these standards stipulate four
lanes, with provision for future widening,
the Department is designing for six lanes
from Calga to Kariong and from
Somersby to Cobbs Road at Tuggerah.
This is due to high traffic volumes and to
the fact that these sections are in rugged
terrain and would normally warrant
climbing lanes. However, rather than
provide conventional climbing lanes
with their tapered entries and exits, a
normal six lane cross section has been
adopted.

North of Tuggerah, the terrain is general-
ly flat. Four lanes will be adequate except
at some locations where steeper grades
warrant extra lanes Ultimately, by
widening into the median, a total six lane
width can be provided.

Throughout the length of the Freeway,
detailed investigations and extensive
drilling have been carried out to assess
settlement behaviour in swampy areas,
to provide information on which to base
decisions on grading and batter slopes,
and to check the suitability of cut mate-
rial for use in fills.

Fill batters have been designed at 2:1
generally, except between Calga and
Kariong where 1.5:1 batters are to be
rock faced. Cut batters vary from (.25:1
in hard sandstone to 5:1 in the very poor
material encountered in one large cut-
ting south of the Wyong River.

Departure from desirable standards has
been necessary at some locations. The
preferred grade of 5% has been ex-
ceeded on both approaches to the major
bridge over Mooney Mooney Creek
(7%), north from Kariong (6.5%) and
between Somersby and Ourimbah
(6.3%). Horizontal curves in the range
500 m to 1000 m radius are located in
the heavy terrain between Calga and
Kariong (850 m minimum) and on the
spur descent from Somersby to Ourim-
bah (560 m minimum).



The requirement for erosion and sedi-
mentation control has made it necessary
to show on the plans the details for silt
arrestors and water velocity reduction
devices necessary to prevent scouring
and silting of adjoining lands. Suitable
treatments have been devised after con-
sultation with the Soil Conservation
Service.

Bridge structures

Apart from the very large twin bridges
over Mooney Mooney Creek, the bridge
over the Wyong River and substantial
structures associated with the several in-
terchanges, the bridges between Calga
and Newcastle are not major structures.
Generally they will provide 4 lanes.
However, as with the roadway, they have
been designed to suit the ultimate 6 lane
width of freeway.

Some unusual features considered in the
design are:

(i) Mining Subsidence

Coal seams under the Freeway at depths
of 600 m to 1000 m have an average
thickness of 2 m. In some locations
where total extraction will occur, long
term settlement of up to 1 m can be ex-
pected.

There has been no attempt to design for
total resistance to such settlements but
emphasis has been placed on flexible su-
perstructures and flexible foundations
where feasible. Thus most designs are of
the simply supported individual span
type with sub-structures founded on
either spread footings or steel piles. Con-
siderable use of flexible steel girders has
been made and cast-in-place concrete
piles have been avoided where possible.

(ii) Underpasses

Two superspan horizontal elliptical
(oval-shaped) structures made of corru-
gated galvanised steel have been pro-
vided for lightly trafficked rural access
roads at Kangy Angy on the section be-
tween QOurimbah Creek and South
Wyong Interchange, and at Tooheys
Road on the section between Wallarah
Creek Interchange and Morisset Inter-
change.

The so-called horizontal ellipse is not
truly elliptical in shape but consists of
two large radius top and bottom arches
joined by two smaller radius side arches.
The elliptical shape offers a number of
structural advantages, including more
stability than the larger radius walls on a
circular structure of the same horizontal
span.

Use of the steel structures has been
favoured because of their flexibility for
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mining subsidence and their economy in
building a road suitable for light traffic.
The main requirement before adopting a
steel design is to check that the ground
water is not too acidic.

(iii) Permanent Casings

Sites at Deep Creek on the Wyong River
Flood Plain are not subject to mining set-
tlements. Here the Department, using its
own drilling crew, constructed cast-in-
place concrete piles for a total of six car-
riageway structures.

The piles, founded on rock, had to be
constructed through saturated sand.
which required the use of permanent
casings.

Considerable cost savings were made in
the use of permanent casings by install-
ing light sheet metal casings inside
10 mm thick steel temporary casings
normally required for excavation. These
casings were used instead of the 6 to
38 mm welded steel permanent pile cas-
ings which had been employed in similar
circumstances in the past.

Construction of a second carriageway at
Owurimbah is well in hand. (At right)

Work in progress on dual carriageways
at Kangy Angy.

The tube lengths are joined by means of
a coupler. A thermoplastic sealer is ap-
plied over the assembled joint prior to
lowering into the temporary casing.

Construction

Current construction is being under-
taken by a combination of direct labour
and contract.
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Some construction features of particular
interest:

— Kangy Angy Cut
Approximately 60 m deep, with a vield
of 784000 cubic metres, this is the
deepest cut ever undertaken by the
Department.
® The hard lithic sandstone in the lower
24 metres of the cutting required
double the NAASRA (National Asso-
ciation of Australian State Road
Authorities) recommended loading
of explosive for loosening.
The material has an unconfined com-
pressive strength of between 65 and
75 MPa.
Excess material from this cut was
crushed on site and is being used as
sub-base material on the work south
of the Wyong River.
— Swampy Conditions
In swampy conditions a working plat-
form was constructed over the embank-
ment area by removing saturated mate-
rial using a Hymac 580 Excavator and,
with sound material, backfilling a chan-
nel wide enough to support a tractor-
dozer and scraper. This channel was then
widened and backfilled progressively us-
ing the tractor-dozer and scraper until
the working platform was completed.
— Pavement Drains
A nominal 75 mm macadam type sub-
base is being used on fills and the pave-
ment is boxed to conserve materials.
Pavement drains consist of 100 mm dia-
meter slotted asbestos cement pipes
which are laid on top of the stabilised
select layer under each edge of the pave-
ment.

These drains collect water which has fil-
tered through the pavement. They are
easier and cheaper to construct than
conventional subsoil drains.

— Bottom Ash

Included in the investigations for pave-
ment materials was a waste product from
vertically fired boilers at Munmorah
Power Station known as “bottom ash'

This ash is chemically inert and similar to
fly-ash, but has no commercial market. It
is in the form of highly angular grains
ranging in size from about 10 mm to a
very fine sand. The ash is light in weight,
its compacted weight being about half
that of common pavement materials.

Interchange construction and pavement
work on the section between Wyong River
and Wallarah Creek. (Top)

The section between Somersby and
Qurimbah is almosi complete.
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Based on the information available from
various trials, bottom ash stabilised with
6% lime was adopted as a sub-base
material on the Motorway link to the
Freeway.

The cost of the bottom ash in place, and
stabilised on site, is approximately one-
third the cost of equivalent sub-base
composed of quarry products. Stabilisa-
tion was carried out by a pugmill estab-
lished at the stockpile site at Munmorah
Power Station. This yielded a 36%
saving over the usual method of on-site
stabilisation with a pulvimixer.

— Flexible Pavement

A flexible pavement approximately
0.9 m thick was used between Ourim-
bah Creek and the Wyong River and on
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the Motorway. The availability of
crushed sandstone from the Kanay Angy
Cut and bottom ash from the Munmorah
Power Station made this a more econo-
mical proposition than a rigid pavernent.

Based on experience gained from the
South Western Freeway (F5), it was im-
perative to use a free draining sub-base.

— Rigid Pavement

On the section between Wyong River

and Wallarah Creek Interchange (CBR
less than 29%) a rigid pavement was
adopted consisting of:

® 150 mm thick lean mix (5 MPa-7 MPa)
concrete sub-base.

® 230 mm thick plain (unreinforced)
30 MPa concrete base.

The contractor will construct the pave-
ment using an on-site batch plant. A slip-
form paver and a curing and texturing
machine will also be used.

The slipform paver will automatically in-
sert tie bars in longitudinal joints, and will
insert a crack inducer ribbon in the long-
itudinal joint when paving is more than
one slab wide.

Emergency telephone system
Emergency telephones will be installed
every 1.6 km on the Freeway and every
2.6 km on the Motorway.

When a user lifts the receiver and presses
a button, the call will automatically go
through to the Department of Main
Roads' Emergency Centre in Sydney,
pinpointing the location of the tele-
phone. The phones are designed so that
the call can remain connected only while
the handpiece is held in the hand. @
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THE ROUNDABOUT SOLUTION
TO TRAFFIC PROBLEMS

There are times when a roundabout
solution can make a great deal of sense.
In New South Wales, the Department of
Main Roads is gradually introducing
roundabouts in all suitable locations to
decrease delays at intersections and im-
prove traffic safety.

To understand the recent upsurge in the
use of roundabouts. it is fitting to look at
the history of the Australian road system.
At the beginning of this century, Austra-
lia had an extensive road system linking
small outlying country areas and the low
density urban population centres. While
traffic volumes remained low the offside
priority, or “Give Way™ to the right, rule
could adequately handle traffic with
safety and minimal delays. However, as
demand grew, delays at congested in-
tersections increased and a marked de-
terioration in safety was noted. To coun-
teract a potentially unsafe situation the
States began moving towards a priority
controlled road system. Although this
system effectively stemmmed the increase
in intersection accidents, it had the de-
trimental effect of increasing delay on
minor roads.

At this time. three major methods of con

trol of intersections were available to the
traffic engineer. These were:

— no control (give way to the right)

— priority signing

— traffic signals

In New South Wales, where innovation
in area traffic control and computerised
traffic signals was far advanced, the
usual solution to control problems was
either priority signed control or the in-
troduction of signals. This led to a situa-
tion where there are currently about
1650 traffic signals of which about 90%
are in the main metropolitan areas of
Sydney, Newcastle and Wollongong
Road Authorities in other States, notably
Victoria, South Australia and Queens-
land, decided to follow the British exam-
ple and introduced the use of round-
abouts, It was thought that roundabouts
would satisfactorily handle those in-
tersections where priority control was
inadequate but signals were not war-
ranted. At the present time there are over
700 roundabouts operating in Victoria,
150 in South Australia and over 100 in
Queensland, mainly in the Brisbane
Metropolitan area.
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With the experiences of the other States
to follow. the Department of Main Roads
in New South Wales is now supervising
and controlling the introduction of
roundabouts subsequent to new legisla-
tion that has been introduced by State
Parliament. A detailed manual has been
made available to all Councils on the de-
sign and construction features necessary
for safe roundabout design. This strict
control will ensure proper installation at
appropriate locations.

History of roundabouts

The idea of gyratory, or roundabout, op-
eration dates from at least 1903 when M.
Henard, a noted French civil designer. re-
commended the use of rotary control
systems’ at intersections. Probably the
earliest practical application of this sys-
tem was the Columbus Circle con-
structed in New York in 1905, while
other systems were introduced succes-
sively in Paris in 1907, at the Place de
L'Etoile (where 12 radial roads meet)
and the Place de La Nation (where 10
roads meet),

British designers, seeing these innova-
tions in France. decided to include them
in the first generation of garden cities
around London. The first roundabout in
Britain, introduced at Letchworth in
1909, consisted of a 55 foot diameter
central island with an overall diameter of
about 104 feet.

Due to the intervention of the First
World War the introduction of roundab-
outs was delayed until the 1920s. By the
end of that decade major roundabouts
were operating all over London, some at
points of major traffic conflict such as the
Aldwich, Parliament Square. Hyde Park
Corner, Marble Arch and Trafalgar
Square. Comments at the time indicated
that roundabouts were a positive con-
tribution to traffic control and although
there was some public resistance their
use was generally accepted.

With the introduction of vehicle respon-
sive traffic lights in the early 1930s,
roundabouts again went into a slight
decline, but were still considered an
indispensable form of control where
major roads intersected.

With the rapid increase of vehicle own-

ership in the United Kingdom in the
1950s and 1960s, certain drawbacks

with the then operating system of round-
abouts became evident. Due to the near-
side priority rule there was a tendency
for roundabouts to lock. This led to the
general acceptance of the offside priority
rule.  Under this system traffic
approaching the roundabout had to
“give way'" to traffic circulating on the
roundabout, effectively preventing lock-
ing. In 1966 this rule was implemented
nationally.

With this change in operation. progress
was rapid to the point where, in the Un-
ited Kingdom, a number of traffic signal
installations are being replaced by
roundabouts, British experience has in-
dicated that the old form of large round-
abouts is inappropriate, so smaller
roundabouts are being introduced. The
latest generation has extremely small is-
lands, less than four metres in diameter.
In some experimental locations there is
no central island whatsoever, with rota-
tion being achieved by direction arrows,

By the 1960s Australia found itself in the
same situation that Europe and North
America had experienced since the late
1920s. The intrinsic solution, of course,
was the introduction of priority roads.
This effectively maintained main road
capacity and, in a number of cases, im-
praved it. However, in certain cases this
systern led to high delays on minor roads
which in turn led to increased accidents
as drivers took more risks to enter the
priority road.

The solution to this problem took diffe-
rent forms in each State. In Victoria,
South Australia and Queensland a com-
bination of channelisation, traffic signals
and roundabouts was used in problem
areas. In New South Wales traffic signal
systems were highly advanced and so
became the major form of treatment. In
addition. New South Wales delayed the
full introduction of priority roads and
was faced with the ensuing problems
five years later than some other States. It
was therefare possible to learn from their
experience as well as benefit from adwv-
ances made in the United Kingdom. The
New South Wales Government has now
amended the Road ‘Traffic Act to make
roundabouts a major traffic control de
vice in this State.

Safety

Research indicates that roundabouts
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have significant safety advantages. In the
United Kingdom a study of 50 round-
abouts indicated generally an overall
halving of vehicular and personal injury
accidents. The same study indicated sub-
stantially greater reduction in fatal and
serious injury accidents.

A similar study of roundabouts in Vic-
toria also showed that accidents were
reduced by half. It indicated that the pro-
vision of roundabouts on local streets
produced the best results. Roundabouts
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Negotiating the roundabout at the in-
tersection of Lady Game Drive and Fid-
dens Wharf Road at West Lindfield. (Top)

A "poached egg'’ roundabout at the
intersection of Railway Parade, East
Parade and Rowe Street, Eastwood.

were introduced at six high accident
locations on local roads and no accidents
were recorded in the following two years.
The introduction of roundabouts at 36
intersections on secondary roads re-
duced accidents to less than a quarter of

their previous rate. Finally, at 21 major
road intersections, accident rates were

reduced by half.

The results of these surveys are also con-
firmed by limited research in both South
Australia and Queensland which has led
to a significant increase in roundabouts
in all three States.

As the use of roundabouts in New South
Wales is relatively new, it is too early to
draw conclusions on any overall im-
provement to safety. However, there are
no reasons to believe that roundabouts
should not contribute to an improve-
ment in safety at intersections and, in
several cases, this already appears to be
significant.

Pedestrians

There is no information to suggest that
roundabouts are less safe for pedestrians
than other intersection types. In most
cases the provision of a roundabout will
decrease pedestrian delay. The installa-
tion of well-designed splitter islands of
sufficient size to stage pedestrians,
whereby they are required to cross only a
uni-directional traffic stream, will result
in pedestrians being able to move more
safely and freely around the intersection
than before. First, pedestrians will cross
the entry road close to the holding line
and would only conflict with slow or sta-
tionary traffic. Then they will have to
cross the exit lane. Although traffic will
be moving at a greater speed it should
still be below free running speed and, if
drivers use their indicators correctly on
the roundabout, pedestrians will be
aware of potential conflicts.

Where pedestrian volumes are high or
there is a high proportion of young,
elderly or infirm pedestrians wanting to
cross the road, or where pedestrians are
experiencing particular difficulty in cros-
sing and are being delayed excessively,
consideration should be given to pro-
viding marked pedestrian crossings. It
is desirable that these crossings be
placed at least 20 m “downstream’ from
the roundabout exit. Also, fencing could
be installed to ensure that pedestrians
use the crossing facility provided.

Direction signing

Advance direction signs will normally be
provided at all approaches to round-
abouts in rural areas and, where practic-
able, on all major urban arterial roads.
Where applicable, they will contain
additional information such as route
numbers.
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ROUNDABOUTS

A SIMPLE GUIDE TO THEIR OPERATION AND SAFE USE

A roundabout is a traffic control device used at intersections to improve safety and reduce traffic delays. It consists of a central
circular traffic island around which all vehicles must travel in a clockwise direction and includes painted or raised median islands
and signs on the entrances.

This is a Roundabout “Give Way” Sign. These
signs together with “Give Way'’ line markings are
placed at the intersection of each approach road
with the Roundabout. This sign requires all driv-
ers to “Give Way” to any traffic already on the
roundabout if there is any risk of collision.

PROCEDURE AT ROUNDABOUTS WITH TWO OR MORE ENTRANCE LANES
1. When entering a roundabout Give Way to any traffic already on the roundabout if there is any risk of collision but keep moving

This is a Roundabout Warning Sign. These signs
are placed on all approaches to the Roundabout.
They warn that you are approaching a Roundab-
out.

if the way is clear.

Green cars to keep moving if the way is
clear,

Red cars must slow down and give way
to greeh cars,

2. Unless local conditions or road markings indicate otherwise, you should:

When turning left When turning right

® Approach in the right-hand lane;

® Approach in the left-hand lane; keep
to that lane in the roundabout and
leave by that lane.

® Use the Jeft turn indicator on approach
and through the roundabout.

® Use the right-turn indicator before en-
tering the roundabout and maintain
this signal while keeping to the right-
hand lane in the roundabout; change
to the left-turn indicator at the exit be-
fore the one to be taken;

® [ eave the roundabout in the left-hand
lane of the exit road unless conditions
dictate the use of right-hand lane.
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If green cars have crossed giveway line,
red cars must slow down to avoid colli-
sion with green cars.

® Approach in the middle lane; keep to
that lane in the roundabout.

® Use the left-turn indicator at the exit
before the one to be taken.
The recommended course in this
situation is shown by the green path;
where conditions dictate, drivers may
follow the courses indicated by the
yellow paths.
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When a roundabout has a single lane entrance, drive in the centre of the lane both at the entrance and
within the roundabout. Use the turn indicator in the manner described for two or more entrance lanes.

SOME BASIC RULES FOR SAFE DRIVING THROUGH ROUNDABOUTS

® Decide as early as possible whether you wish to turn left or right or continue straight ahead.
e Move into appropriate lane well before the intersection.

¢ Maintain adequate braking distance between your own and the vehicle ahead.
® Slow down and be ready to stop at the “Give Way line (broken line across the road) only if necessary.

® Watch for vehicles on the roundabout approaching from your right and enter the roundabout if there is adequate and safe gap

in the traffic flow.

® When on a roundabout look out for and show consideration to other vehicles crossing in front of you, especially those intend-

ing to leave by the next exit.

® When ready to leave the roundabout, signal your intention to turn left in sufficient time and move into your correct exit lane.
® Watch out for pedal cyclists and for long vehicles which may have to take a different course both on the approach to and on a

roundabout.

® |f pedestrian volumes are significant special crossing facilities would usually be provided. However, watch out for pedestrians at
all times, particularly at crossings located on the approach and exit roads.

For roundabouts to work well it is necessary for every vehicle to keep moving and at the same time to grant the courtesy of equal
movement to all other vehicles sharing the roundabout.

{Reproduced with permission of the Traffic Authority of New South Wales.)

Generally, these signs will be sup-
plemented by direction signs placed on
the left hand side of the circular roadway
at each exit from the roundabout. Where
an appropriate location cannot be found
in this area. signs might be placed on the
approach islands.

This is a marked improvement on nor-
mal intersection signing. Not only does it
give drivers a second chance to deter-
mine their direction but, by circumnavi-
gating the roundabout, they can pick
their exit regardless of the lane entered.

Lighting and marking

Most roundabouts will be provided with
some form of lighting so as to increase
visibility on the approach points and at
conflict areas, where traffic enters the cir-
culating stream and where it separates at
the exit points. The exact location of
lighting poles will be dependent on the
size and operation of the roundabout.

In most cases, there are likely to be
limitations on space, so lighting poles
will normally be situated adjacent to but
clear of the edge of the carriageway. For
aesthetic and environmental reasons, it
is not intended to use high mounted or
high voltage lights in local street areas.
In addition to the provision of lighting.
roundabouts will be clearly outlined by
such means as painting and reflectoris-
ing kerbs, to provide low level hazard
markers and raised reflective pavement
markers.

106

Construction and landscaping

In the design of roundabouts, considera-
tion will be given to the need for achiev-
ing the highest degree of road safety
practicable whilst maintaining aesthetic
and environmental standards.

To this end, structures associated with
roundabouts such as kerbs, signs and
utility poles will be located clear of areas
most likely to be traversed by out of
control vehicles.

In all cases kerbs will be of the mount-
able type and all signs will be of light
gauge steel, or wood. so that minimum
damage will result if a collision occurs.

Roundabouts offer significant advan-
tages over other forms of channelisation
with respect to landscaping Pleasing
arrangements can be obtained by using
low level bushes, shrubs and flowers.
This form of treatment works just as well
with local urban roads and large rural
roundabouts.

There are other advantages in providing
landscaping. Flower beds on the
periphery of the circular roadway and on
the central island can prevent pedes-
trians from crossing them. This is also
seen as a deterrent for larger vehicles
from taking short-cuts across the islands.

Roundabouts and the
residential street

Part of the operational aspect of a

roundabout is that traffic has to deceler-
ate in order to negotiate it. This feature is
very useful in residential areas where re-
duction in speed is desirable. In some
areas, sets of roundabouts at intersec-
tions on long straight residential streets
have been used to create speed reduc-
tion. Monitoring of other facilities to
obtain the same results, e.g., speed
humps and road constriction, indicates
that roundabouts produce greater and
more constant reductions in speed,
thereby reducing noise and danger in
residential areas.

The future

As at June 1983, New South Wales had
more than 50 roundabouts, of which ab-
out a dozen are on classified roads. Most
of these roundabouts are designed to
presently recommended Departmental
standards.

Growth in Roundabouts in N.SW.
Built Before 30 June 30 June 30 June

81 B2 83
Total 13 20 55
roundabouts
constructed (7) (8) (13)

(. .) number of roundabouts on
Main Roads

Roundabouts are likely to become a
common feature on New South Wales
roads, with their inherent operational
and safety advantages over traditional
uncontrolled and priority controlled in-
tersections, and their ability to handle
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Preliminary layout in temporarv mai-
erials at the intersection of Hampden
Road and Brand Street, Artarmon.

complex traffic movements without the
large delays and maintenance costs
experienced by traffic signals.

Likely locations for future provision are:
new sub-divisions where traffic growth
is expected to be high and where the
redistribution and differential rates of
growth are likely to produce varying
demands from year to year:

— locations where traffic delavs are high
enough to make sign priority control
unsatisfactory and where traffic signals
are less suitable;

— areas with heavy right-turning traffic:

— at multi-leg intersections (intersections
with more than four approach roads):

—at T-intersections where the maijor
route turns through the intersection:

— where major roads intersect at oblique
or acute angles;

— at residential locations, especially on
long straight residential streets, where
speed reduction is desirable.

As motorists become more familiar with
the operating procedure, it is possible
that roundabouts will also become a
feature on freeway ramp terminals
where they can greatly reduce confusion
while decreasing delays.

Roundabouts are unlikely to be found at
the following locations:
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— where satisfactory geometrical design
cannot be provided due to insufficient
space,

—where traffic flows are unbalanced
and large delays would result on one
ar more of the approaches to the
intersection;

—within linked traffic signal systems,
where their presence would disrupt the
pattern of flows and where signals can
provide better levels of service:

— at locations where exit roads can suffer
large delays producing tail-backs and
causing locking of the roundabout (i.e.
near level crossings or signals on minor
approaches to arterial roads);

—where high pedestrian traffic volumes
would make it difficult for them to cross
the roads in safety:

—at locations where lane switching
operates at peak periods.

Advantages of roundabouts
(Compared to sign priority or traffic
signal contral.)

1. The capital cost of installing round-
abouts and traffic signals can be
similar, but in some cases round-
abouts can be much cheaper. de-
pending on their location and size
However, roundabouts are virtually
maintenance free and are therefore
definitely cheaper in the long run

2. A roundabout is more efficient in
controlling traffic than the provision
of signs alone as it has more visual

impact and removes the uncertainty
of priority.

3. They simplify driver decision-
making at the entry point. as all the
driver has to do is determine if a gap
is available in the circular roadway.

4. The necessary reduction in speed
means that, if conflicts do occur, the
relative difference in speed between
vehicles is small.

5. Roundabouts can produce large
reductions in total delay when com-
pared with other forms of control.
especially traffic signals. (It should
be remembered that there are 168
hours in a week and of these only 10
to 20 are normally peak hours. Thus
roundabouts are providing more
efficient control for at least 148
hours a week and in many cases for
the whole week,)

6. Space permitting. an intersection
and its immediate approaches and
exits can be enlarged to handle more
traffic without the need to widen the
streets along their entire lengths.

7. Right turn prohibition is not neces
sary and no turning slots need to be
constructed to accommodate right
turners.

8. Roundabouts are more aesthetically
pleasing and have lower noise levels
than signalised intersections

9. There is less incentive for commu-
ters to seek alternative routes, as all
movements can be made at round-
abouts.

10. Roundabouts increase safety and
improve the environment.

11. They can be used to restrict the
movement of heavy vehicles with-
out the necessary enforcement re-
quired for “Light Traffic Thorough
fares”

12. They reduce fuel consumption and
air pollution emissions from idling
engines.

Roundabouts are a safe, efficient and
pleasing form of traffic control. Although
drivers may experience some problems
in adjusting. they will soon come to
appreciate the efficient control of traffic
roundabouts provide, @
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TRAFFIC OPERATION DURING
TRAIN STRIKE

Between 22 June 1983 and 15 dJuly
1983 all trains in New South Wales were
stopped on all routes, placing an in-
creased burden on the arterial road sys-
tem. Special measures had to be taken to
facilitate the movement of people and
goods throughout the metropolitan
area.

Traffic control

The centrally monitored computerised
SCAT system controls nearly 1,000 sig-
nalised intersections in the Sydney Met-
ropolitan Area (see article in September
1983 issue).

From experience gained in earlier trans-
port strikes, a set of special signal timing
adjustments has been formulated to ca-
ter for the extreme traffic demands en-
countered during strikes. These can be
activated in a matter of seconds by a sim-
ple computer instruction.

A major factor in the preparation of
these special timing plans has been sur-
veillance of the metropolitan area during
strikes from the Department’s helicopter.
This is fitted with a computer terminal
connected by radio link to the central
SCATS computer in Oxford Street.

The helicopter was airborne each day
during the recent train strike, allowing
the signal timing to be adjusted while it
was actually hovering over congested in-
tersections. The need for adjustments
was usually due to accidents and
broken-down vehicles. The helicopter is
equipped with both DMR and Police
radios which were used to obtain the
necessary action to quickly clear suchin-
cidents, Traffic reports were also relayed
to the commercial radio stations to
advise motorists of problem areas and
advise alternative routes.

Emergency measures

A number of other traffic management

measures were implemented to improve

the capacity of the road system:

# Extension of clearway hours — initially,
clearway conditions were extended to
6.00-10.00 a.m. and 3.00-7.00 p.m.
Because of the severity of the strike, a
further extension was made during the
last week of 5.30-10.30 a.m. and 2.00-
7.00 p.m.

® Prohibition of some right-hand turns —
the most notable improvement was
associated with the intersection of
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Broadway, City Road and Bay Street.
Movement from Bay Street into
Broadway was prohibited and this traf-
fic entered Broadway via Mountain
Street, reducing congestion dramati-
cally in both City Road and Parramatta
Road.

® Additional tow trucks placed on stand-
by at critical locations.

@ Restriction of opening times of bridges
for the passage of water craft, particu-
larly in the mornings.

® Abolition of bridge toll — during the last
week of the strike, the State Govern-
ment abolished the payment of toll on
the Sydney Harbour Bridge. Not hav-
ing to stop to pay toll is psychologically
pleasing to motorists in the same way
as not having to stop at traffic signals.

Traffic volumes

Data from seven permanent counting
stations were used to study traffic
volumes during the strike. The stations
are located on routes considered to be
representative bf major corridors directly
affected by the transport stoppage: Can-
terbury Road, Burns Bay Road, Princes
Highway at Temnpe, Kings Cross Tunnel,
Sydney Harbour Bridge, South Western
Freeway at Leumeah and Western Free-
way at Regentville,

The three hour peak periods showed an
increase of only 3.4% in the morning
and 1.3% in the afternoon. These slight
variations indicated that much of the
arterial road system operates at or near
capacity in the peak periods under nor-
mal circumstances. Daily wvolumes,
however, increased by about 5.2%,

cars during the train strike tended to
travel outside the usual peak period.
High traffic volumes were observed as
early as 6.00 a.m. on some routes.

This pattern was generally repeated on
the Sydney Harbour Bridge, where there
was little change in the three hour peak
periods and an overall increase of 4.2%
in the daily traffic volume.

Travel times

Looking back to the transport strikes of
ten years ago, traffic congestion was
then so severe that the journey from Par-
ramatta or Sutherland to the City took
up to three hours in the morning peak
period. Traffic signals were switched off
at all major intersections and police
directed the traffic.

During recent strikes all traffic signals
were operational. Journey times on
many routes were only marginally worse
than normal days (depending on acci-
dents and breakdowns) and compared
to ten years ago, have been reduced by
about half.

Observation indicated that Sydney
motorists coped well with the strike in
terms of their journey to work, adjusting
their routine to the best advantage.

Every effort was made by Departmental
staff and other authorities to cater for the
increased traffic and the changes in de-
mand. The special traffic signal timing
adjustments and aerial surveillance
greatly assisted in this task.

These combined factors resulted in an
increase in travel times on long commu-
ter trips of between 10% and 50%; thisis
a significant improvement on the travel
times experienced in earlier strikes. @
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TIDAL FLOW OPERATION ON THE
SYDNEY HARBOUR BRIDGE

On 6 September 1982, the operation of
5/3 tidal flow (five lanes northbound
and three lanes southbound) was intro-
duced on the Sydney Harbour Bridge to
cover the evening weekday peak period
from 3.45 pm. to 6.45 p.m. This re-
placed the previous 6/2 configuration
which was causing severe delays to
southbound traffic during the evening
peak.

Originally, the new arrangements were
introduced on a trial basis, but they have
been adopted permanently as a result of
their success in virtually eliminating
southbound delays.

Monitoring results

After the introduction of 5/3 tidal flow,
the Department closely monitored the
effects on traffic crossing the Bridge:

e Uolumes

The total four hour volumes (3.00 p.m.
to 7.00 p.m.) of northbound traffic dur-
ing the last full week with fine weather in
August 1982 (prior to the change from
6/2 operation) was measured as 33,480
vehicles. The same four hour period dur-
ing the week ending 29 October 1982
(after the change to 5/3 operation) was
measured as 33,910 vehicles.

The total four hour volume (3.00 p.m. to
7.00 p.m.) of southbound traffic before
the change was measured as 19,270
vehicles whereas after the change, for
the same period, southbound volume
was measured as 18,980 vehicles.

@ Delay

On calculated data, total delay to north-
bound traffic increased from 174 to 610
vehicle hours. Total delay to southbound
traffic of 840 vehicle hours was elimin-
ated. Thus there has been an averall
reduction of some 400 vehicle hours’
delay.

An overall benefit still exists when
allowance is made for total person delay
owing to the greater number of people
transported north by buses during the
evening peak. A saving of 267 person
hours has been estimated.

® Travel times

With regard to southbound traffic during
the evening peak period, the exercise
has been an unqualified success. The
previous mean travel time from North
Sydney to the City of about 13 minutes
has been reduced to about 5 minutes.
This means that regular commuters to
and from North Sydney no longer face
severe delays in their evening trip.

For northbound traffic, the previous
mean travel time from the City to North
Sydney has been increased from about 5
minutes to about 8 minutes. The longest
delays occur on Grosvenor and Clarence
Streets, as it is desirable to provide traffic
management to maintain a high flow on
the Western Distributor. Travel time on
the Cahill Expressway has also increased
as a result of less diversion into the City
streets.

® Adaptability

If exceptional circumstances arise affect-
ing northbound traffic, the 6/2 condition
is introduced for an appropriate time
period to relieve severe congestion.
Such exceptional circumstances may re-
sult from blockage of the northbound
lanes due to breakdowns or accidents at
critical locations. Unusually high de-
mands of traffic leaving the City can also
be a factor, because of transport strikes
or adverse weather conditions, [t has
been necessary to introduce 6/2 opera-
tion on fourteen occasions since
September 1982,

Overview

Despite the net benefit in overall vehicle
delay, the significant change in the dis-
tribution of delay indicates that only a
6/3 operation will greatly relieve both
northbound and southbound delays.
The provision of an additional lane on
the bridge would better balance capacity
with demand and, to this end, the con-
struction of a ninth lane is desirable.
In the meantime, the Department will
continue to monitor the operations
of the Sydney Harbour Bridge with
the object of keeping overall delays to a
minimum. @

TOLL COLLECTING ON THE SYDNEY
HARBOUR BRIDGE

The traffic flow effects of toll collecting
on the Sydney Harbour Bridge have
been investigated by the Department a
number of times in recent years. The
combined evidence of delay analysis
and various test cases have led to the
conclusion that removing the toll would
not improve traffic flow on the bridge.

Delay analysis
Delays experienced by a motorist on the
bridge result from several factors:
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® queuing delay due to the bridge itself;

® queuing delay due to the toll gates;

® queuing delay due to the merging
areas downstream from the toll gates;

® service delay incurred as a result of
reducing speed to pay tolls.

(a) Queuing delay due to the bridge it-
self. This is the major component of
traffic delay, the extent of which can
be several minutes in morning peak
on the southbound approaches. The

i
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bridge itself rather than the toll gates
provides the capacity restraint. when
there is a greater traffic demand in
peak times than capacity to satisfy
this demand. However, the capacity
of the toll gates is greater than the
capacity of the mid-section of the
bridge deck, so the gates pass
volumes of traffic which are pro-
portional to the known capacities of
the bridge lanes.

{b) Queuing delay due to the toll gates.
The fact of having toll gates does
subject vehicles to delay. The point is
that this delay is small compared to
the total system delay and removing
the toll would not increase the num-
ber of vehicles per hour moving
across the bridge. Queuing theory
models support this. The probability
of a vehicle being delayed at a toll
barrier is 0.567 in the morning peak
and the average queue per barrier is
1.7 vehicles. The average queuing
delay per vehicle due to the toll gates
is minor, of the order of 10 seconds.
Because of approach conditions,
some booths have longer queues.

(c) Queuing delay due to the merging
areas downstream from the toll gates.
This factor is negligible. although a
few seconds’ delay per vehicle could
be attributed to it in Lane 8 because
of the short taper length and the
physical limitations on lane changing
immediately downstream from the
toll barriers.

(d) Service delay incurred as a result of
reducing speed to pay tolls. Service
delay at each toll booth is of the order
of ten seconds. This represents the
time taken for the vehicle to deceler
ate from operating speed to stop. for
the driver to pay the toll and for the
vehicles to accelerate back to operat-
ing speed. In peak traffic conditions
when vehicle speeds in the system
are low, this component of delay also
becomes negligible.

Test cases

Observation of no-toll situations was

made in three instances. In each case, the

sample was too small and the duration

too short to permit firm conclusions

being drawn, but general trends were

apparent:

® During the morning peaks of 1 Octo-
ber 1976 and 4 October 1977, Radio
2SM paid the Sydney Harbour Bridge
toll for motorists, who were waved
through the toll gates. It was concluded
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that, on both occasions, the spon-
sorship did not benefit traffic, and
there is some evidence that it adversely
affected flow although the effect was
only marginal.

® The five day toll collectors’ strike from

Monday, 14 January 1980 to Friday,
18 January 1980. Signs were display-
ed instructing motorists to proceed
through the toll gates. The overall sta-
tistics did not support the contention
that no payment of toll improved traf-
fic flow as a whole.

® Temporary abolition of toll to ease

travel arrangements during the last
week of the recent train strike, that is.
from Monday, 11 July 1983 to Friday.
15 July 1983. Because of changing
travel arrangements by motorists, it is
not satisfactory to compare one hour
of a toll week with the same hour of the
toll-free week in order to check the
effect of no toll. Consequently a com-
parison was made of the maximum
one hourly total southbound flow for a
toll week with that for a toll-free week.
The figures show that the slight in-
crease in traffic flow was insignificant,
having regard to the travel delays in
getting to the Harbour Bridge and sub-
sequently in travelling through the city
at peak time.

Area of need
In considering the peak hour traffic flow
on the Sydney Harbour Bridge, it must

be appreciated that the system is poten-
tially unstable. A small change in the
demand/capacity ratio can dramatically
increase or decrease delay, queue length
and vehicle speeds.

Therefore, the greatest benefit to traffic
on the bridge in terms of queue reduc-
tion, increased operating speed and
smoothness of flow will be obtained by
improving incident detection of vehicle
breakdowns and the like rather than by
removing tolls. If a vehicle breaks down
during the period when traffic is entering
and leaving the system at an average
rate of around 1,800 vp.h.lane, ie.,
when the queue lengths are stable. then
for each minute during which a lane is
out of service, the queue lengthens by
some 30 vehicles. In other words, traffic
can bank up the equivalent of one
kilometre in a lane in just over four
minutes.

The Department is currently researching
and developing a driver aid scheme for
the Sydney Harbour Bridge. This will
not only improve accident and break-
down detection but will also improve
lane reversal procedures to reduce ‘dead
time’ during peak periods. @
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MAJOR HUME HIGHWAY DEVIATION
SOUTH OF GUNDAGAI

Early work

The present route of the Hume Highway
near Tumblong, south of Gundagai, was
opened to traffic on 23 December 1938,
This section shortened the then existing
highway by 13.7 km and eliminated a
circuitous, narrow and poorly aligned
section across the rugged Tarcutta
Range.

The deviation was 16.9 km long with a
single carriageway 8.5 m wide. Work
was commenced as an unemployment
relief project using an unskilled labour
force of 240 people.

Later mechanical equipment was sup-
plied, primarily to excavate the formid-
able 22 m cutting at Sylvias Gap. This in-
cluded 30 lorries (1.5 cu. m capacity), six
tractors (30-45 kw), two heavy duty rip-
pers, a revolving bowl pneumatic tyred
scoop (1.5 cu. m), a cable-operated
pneumatic tyred ‘carry all’ scoop (4.5
cu. m), a steam shovel (0.75 cu. m), a 2-
bag concrete mixer, six compressors and
the ‘trailbuilder’ — a 45 kw tractor fitted
with a 3.3 m wide hydraulically operated
blade.

An article entitled “Study of Plant Op-
erations on Tumblong-Tarcutta Devia-
tion" — giving details of this work —
appeared in the May 1940 issue of
“Main Roads™ Vol. II. No. 3. pp. 85-89

Design standards of 1936 were adequate
for the traffic of the day but by 1966 the
volume of traffic had increased to some
2000 wvehicles per day. It is now three
times that figure and about half of this is
heavy vehicles.

There has also been an increase in
vehicle accidents. Since 1966, over 700
accidents have occurred on the devi-
ation, with more than 400 injuries and
58 fatalities.

On the present route there are 18 curves
which are below current standards, as
well as appreciable lengths of roadway
with restricted sight distance. no over
taking opportunities and narrow
bridges.

New deviation

Work commenced on the new deviation

in August 1980. It will have dual car

riageways each 11.6 m wide and super-

ior surface conditions designed for a

minimum of 110 km'h vehicle speeds.

The new route is 2 km shorter than the

old one and its 17.3 km length is being

undertaken in two sections:

® Section 1,11.0 km — between 11 .3 and
22.3 km south of Gundagai, which was
opened on 21 November this year;
and

® Section 2, 6.3 km - between 22.3 and
28.6 km south of Gundagai. which is
expected to be opened by mid-1985.

The whole deviation should therefore be
fully in use within 18 months, and the
final cost is expected to be $27 million.
Construction is being funded by the
Commonwealth Government as a
National Highway Project, with funds for
Section 2 being provided under the
Australian Bicentennial Road Develop-
ment (ABRD) Program.

Earthworks and drainage

The deviation passes through some of
the most difficult and rugged terrain on
the Hume Highway

In the early stages of fencing and clearing
operations, access through the work was
by four-wheel drive vehicles only and
the construction of "zig-zag’ access
tracks over the hills was necessary to
ensure safe passage. even in the driest
conditions.

Cross drainage works presented many
problems because of the difficulty in pro-
viding access for materials’ supply. For
example, at Oak Creek a large reinforced
concrete box culvert, requiring in excess
of 60 tonnes of steel reinforcement and
800 cubic metres of ready-mixed con-
crete, had to be built before earthworks
could take place.

In tofal, the construction work has in-
volved the excavation of nearly
3.000.000 cubic metres of earth and
rock from cuttings and its subsequent
breaking down and compaction in
embankments. Almost 1.000.000 cubic
metres of this material was too
difficult to remove by loosening with
conventional equipment and had to be
drilled and blasted. More than half of this
was blasted and removed to accommo
date the dual carriageways through the
Tarcutta Range. At one stage. daily blast-
ing took place using up to 4 tonnes of ex-
plosive per shot.

Extensive use was made of lightweight
helically corrugated galvanised steel
pipes for drainage under high fills and

TEMPORARY MERGE
TO SINGLE

N\ cARmAGEwAY e

- SECTION 1 ;—.!
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3.Looking north along the 49 m deep
Ih'ﬁm-::-ﬂdticdlukﬂ‘n-m:-ﬁ

4. The new route vies minence
with its predecessor. i g
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bolted steel pipes up to 4 m in diameter
for large waterways.

Large trench drains were used to extract
water from a swamp and the provisions
of a drainage blanket layer was made
prior to constructing fills over the swamp
to avoid the accumulation of water.

Rock-filled gabion baskets were used as
an inlet structure for a large multi-cell
pipe culvert in a swamp area. They also
substituted as retaining walls in poor
foundation conditions. The construction
of dams and above ground “swimming
pools” and the sinking of bores provided
water for dust suppression and compac-
tion during the earthworks phases of the
project.

Benkelman beam deflection measure-
ments were taken in the control of the
earthworks compaction, to determine
the stiffness of various layers of material
and detect potential weak spots.

Then, prior to construction, seismic
investigation work and extensive
core drilling of all cuttings on the works
were carried out to aid construction
planners to assess the materials to be
excavated.

Concrete pavement

Concrete for Section 1 was produced by
an on-site semi-automatic batch plant,
which regularly supplied 1500 cubic
metres per day. A 6 km long 100 mm dia-
meter PVC underground pipeline was
connected from the Murrumbidgee Riv-
er to the batching plant to provide an
adequate water supply.

For the deviation, the Department
adopted a “jointed unreinforced un-
dowelled (plain) concrete pavement”
which consists of two layers of concrete —
a 150 mm sub-base of 5 MPa concrete
and a 200 mm base of 30 MPa concrete.
Both are constructed from specially de-
signed mixes (e.qg., fly-ash has been used
extensively in the sub-base) that have
low shrinkage characteristics to minimise
the effects of cracking.

Thermal blankets were used on the
pavement works to prevent premature
cracking of the fresh concrete during the
very cold winter months. For economy
and speed, haulage of the concrete was
by conventional highway tip trucks, in
lieu of the normal concrete transit
mixers.

The concrete contains no reinforcement
except in bridge approach sections and
in irregular or tapered sections. Tie bars
are used in the induced or constructed
longitudinal joints. Transverse sawn con-
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traction joints, 60 mm deep, are pro-
vided at variable spacing between 3.7 m
and 4.6 m and skewed at a 10 degree
angle. Theoretically, these will induce
any contraction cracks to occur at con-
trolled locations.

The two concrete layers have been laid
using a slip form paver — at a rate of up to
680 m a day. There are two longitudinal
joints in the pavement, formed by plastic
crack inducer ribbon and tied together
with transverse steel tie bars, all auto-
matically inserted by the paver. The in-
sertion of the tie bars has been done in
such a way that they are not located at
the sawn transverse joints.

The joints are sealed with a 6 mm pre-
formed neoprene compression seal,
Load transfer between sections relies on
aggregate interlock, and the angle of the
joints ensures that there is no simul-
taneous impact by the wheels of a vehi-
cle on one section alone. To make sure
that the induced cracks do not reflect
into the sub-base, the bond between the
two layers is broken by a second applica-
tion of wax curing compound on the
sub-base concrete. This is applied 24
hours prior to casting the overlying base.

The finished concrete is transversely tex-
tured with randomly placed grooves, of
average 1-2 mm depth, spaced between
10 and 25 mm. This is followed by the
application of a chlorinated rubber-
based curing compound. The texturing
increases skid resistance and reduces the
likelihood of aquaplaning, by allowing
water to quickly dissipate from the road
surface. With none of the major joints
which used to be an integral part of con-
crete roadworks, this continuous pave-
ment will eliminate the regular thudding

and “click-clack” noise usually experi-
enced when travelling on older concrete
roads, and will give a smoother, quieter
ride.

Contractors in action

The 8.7 km length from the junction of
Main Road No. 280 and the existing
Hume Highway at Tumblong to near
Rosedale Road required 1.6 million
cubic metres of earthworks and associ-
ated drainage. The successful tenderer
was White Industries. The work was
completed in seventy weeks at a cost of
approximately $6.2 million.

At a final cost of about $6.5 million,
Leighton Contractors Pty. Ltd. under-
took the task of placing the two layers of
11.6 m wide concrete pavement on
these 8.7 km of dual carriageways using
a Guntert and Zimmerman slip form
paver. The work was completed in fifty
weeks and illustrated that a new era in
road construction had commenced.

Earthworks in progress on the rugged
Tumblong terrain. (Top)

Select fill se

rated by conveyor from
the oversize 2

rock material.




The Department was the successful
tenderer to carry out earthworks and
drainage on the 2.3 km length from Ade-
long Creek to Tumblong, In a forty-week
period the Department undertook
450,000 cubic metres of earthworks at a
cost of $2.4 million

Concrete paving (similar to that on the
adjoining length) was carried out by
Leighton Contractors Pty. Ltd. The work
took seven weeks to complete at a final
cost of $1.2 million.

Section 2 of the deviation extends for
6.3 km from Rosedale Road to south of
the junction with the 5r1f_awy Mountains
Highway. A tender of over $3.2 million
was let to Citra Constructions Ltd. for
750,000 cubic metres of earthworks and
associated drainage on this southern
end of the deviation. This contract work
is expected to be completed before the

end of 1983,

As work on this section partially en
croaches on the existing highway, it has
become necessary for the construction
to be undertaken in stages so that there is
a minimum of disruption to traffic.
Further contracts are to be let for the
construction of the pavement, a new
bridge at the junction with the Snowy
Mountains Highway. and then the com
pletion of earthworks and pavement
which encroach on the existing highway.

Bridgeworks

Three new bridge structures have
already been constructed and a fourth is
yet to be built as the deviation nears
completion.

New twin bridges over Hillas Creek were
completed in March 1983 at a cost of $1
million. Designed by the Department,
they are of the composite steel girder
concrete deck type with three spans
each, 76 m in length and 9.2 m between
kerbs. They were built by Nelmac Pty
Ltd. at a cost of $1 million.

The twin bridges replace an unusual
40 m span bowstring arch concrete
bridge which was constructed in 1938 as
part of the original deviation. The struc-
ture is being retained for its historic in
terest but will not be open to traffic. (An
earlier similar structure carries the Pacific
Highway over Shark Creek near Mac-
lean — see photograph and brief details in
the March 1979 issue of “Main Roads”
Vol. 44, No. 3, p. 89 and article in May
1936 issue, Vol 7, No. 3, pp. 89-91).

A bridge has been completed over Ade
long Creek at a cost of $650,000. It is a
five span precast T-beam concrete struc
ture. 100 m long and 9.2 m between
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kerbs. This bridge was also designed by
the Department and constructed by Nel-
mac Pty Ltd. at a cost of $650,000.

When earthworks in the final stage of the
deviation are completed, a bridge will be
built to carry northbound traffic moving
from the Hume Highway to the Snowy
Mountains Highway over the south-
bound Hume Highway carriageway. [t
will be of the post-tensioned voided slab
type consisting of three spans, 82 m in
length and 7.3 m between kerbs.

The benefits of

modern technology

One item of modern earthmoving
equipment can remove in a mere 60
seconds the same volume of earth and
rock that took a team of five men a full

The big cutting on the Hume Highway
near Tarcutta in 1938, and the way it
looks today.

day to dig and load, when the first devia-
tion was being constructed.

Compared with the small capacity
19305 equipment mentioned at the
beginning of this article, the large
earthmoving equipment in use on the
current project includes 10 cu. m front-
end loaders, 34 cu. m tractor scrapers
and 42 cu. m off-highway dump trucks.

The following compariscon of a compar-
able length of old and new sections of
Highway work illustrates the differences
in roadbuilding magnitude and the im-
provements in roaduser standards be
tween the late 1930s and the early
1980s.
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The construction of the Tumblong
Deviation is being supervised by the
Department’s Southern Division, which
has its headquarters at 211 Bourke
Street, Goulburn. Since February 1983
the Divisional Engineer at Goulburn
has been Mr. Arvo Tinni.

Although the work has been basically
performed by contractors. a large num-
ber of local people and sub-contractors
have been employed on the job and the
local business community has benefited
from the influx of workmen and their
families into the district.

Total Length

No. of Carriageways
Carriageway Width
Excavation Volume
Largest Cutting
Deepest Cutting
Highest Fill

Steepest Grade
Minimum Curve Radius
Volume of Concrete

Old Route New Raute
12.5 km 11.0 km
Single Dual
85m Each 116 m

139,000 cu. m
57.500 cu. m

2.050.000 cu. m
550,000 cu, m

22 m 49 m
24 m 19 m
95% 6.7%
213 m 1.600 m

- 100,000 cu. m

The Department has recently produced
a brochure on this important project and

copies are available from the Public Re-
lations Section. @

XVII WORLD ROAD CONGRESS

The XVII World Road Congress of the
Permanent International Association of
Road Congresses (PIARC) was held at
the Sydney Opera House from 8-15
October 1983. It was opened by the
Governor-General of the Common-
wealth of Australia, Sir Ninian Stephen.
and was attended by almost 1400 dele-
gates and over 400 accompanying per-
sons from 82 countries.

Many important road construction and
maintenance matters were discussed, as
well as others including road safetw.
environment, energy conservation and
finance. Delegates also inspected works
in progress outside Sydney, and many
took part in study tours to other paris
of Australia after the Congress.

One of the highlights of the week was the
International Trade Fair ‘Road ‘83" and
exhibition of road equipment at the
Royal Agricultural Societys Show-
ground in Sydney, which was opened by
the Honourable Peter Morris, M.HR.,
Commonwealth Minister for Transport
and President of the Australian Organis-
ing Committee. Displays were provided
by Australian and overseas companies
and organisations which  supply
materials, machinery and skills for
the construction of roads, bridges and
tunnels and for traffic control.
General Conclusions

Towards the end of the proceedings, the
following Congress General Conclu-
sions were presented by Mr Donald
Aitken, Commissioner of Main Roads,
Western Australia and General Reporter
for the Congress:

“During the past week the Congress has
discussed a wide range of topics within
the subject of roads. These discussions
centred on technical reports resulting

MAIN ROADS, DECEMBER 1983

from reports submitted by various coun-
tries under five nominated questions or
else from the ongoing work of 11 tech-
nical committees. In addition there were
two conference discussions and a work
shop.

There is an increasing need in modern
road engineering for the application of a
high level of technology in the design,
construction and maintenance of
earthworks, drainage, subgrade and
pavements.

Delegates inspected roadworks in prog-
ress on the F3 Svdney-Newcastle Free-
umy.A plagque to commemorate the occa-
sion was unveiled just north of the Kangy
Angy cut. Pictured are Mr. B. N. Loder,
Commissioner for Main Roaods and
Deputy Secretary-General of the Austra-

lian (grganisatfcm Committee, Mr. M.
Milne, President of PIARC (Great Bri-
tain) and Mr. M. Huet, Secretary-General
of PIARC (France).

In recent years there has been a greater
use of computers, more particularly
micro computers in the design and draft-
ing of roads and bridges. For high speed
inter-urban roads and motorways grea-
ter emphasis in design is being placed on
the drivers perception of the road

Ministers and Highway Administrators
should encourage further development
to take advantage of this higher level
technology.

Studies should be continued into quan-
tifying the effects of roads on the
environment so as to be able to make a
better environmental evaluation of
alternative solutions.

Action is required on the development of
a national strategy to facilitate the use of
waste products as appropriate and stan-
dards for the use of geotextiles




The design and management of roads
are important and have been the subject
of several sessions and considerable dis-
cussion at the Congress. One concept
deals with the optimisation of road man-
agement in terms of investment, mainte-
nance, user costs and environment qual-
ity. Because of budgetary constraints
there is a tendency in this concept to re-
duce the level of service in order to re-
duce infrastructure costs. Another
approach which is of greater importance
is to maximise the total benefits within
the budget by adopting different levels of
service according to the importance of
the road.

Pavement design methods have been
developed to a high degree but the valid-
ity depends upon the accuracy with
which certain parameters can be mea-
sured. Further research on the validity of
the methods must be pursued to assess
the long term behaviour of pavements in
service, Large scale model tests such as
those carried out by accelerated loading
facilities will assist this task.

It is important that adequate funds be
provided by Governments to continue
and pursue important basic research
into road design, construction and
maintenance.

The free interchange of technical in-
formation and transfer of technology be-
tween countries must be more strongly
developed as a basis for increased skills
and knowledge leading to improved and
more efficient design, construction and
maintenance practices.

In the urban scene the total demand for
mobility is still rising but at a decreasing
rate. Considerable emphasis is now
being placed on promating travel by
public transport, in the use of cycles and
by walking. In order to cope with this de-
mand there is a need to increase vehicle
occupancy and to effect a shift of passen-
gers from private cars to public transport.
This will require improvements to public
transport facilities and possibly restric-
tions in the use of motor cars, but this
change of emphasis will still require
adequate investment in new road con-
struction in urban areas.

New major road facilities can be justified
in urban areas. They may result in signifi-
cant advantages in improved traffic flow,
reduce environmental nuisances, im-
prove safety, produce economic benefits
and conserve energy which can out-
weigh the adverse effects of new con-
struction. It is usual to assess and weigh
these and other factors so that politicians
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and other decision-makers have all the
information  available in  making
decisions. It is important that public
participation and consultation occur,
although the methods will vary between
countries.

Traffic management techniques are in-
creasing with advances in new tech-
nology. Area traffic control schemes
embracing optimisation of systems and
traffic signal co-ordination are being
widely used. They and many other cost
effective measures make a significant
contribution to improving the environ-
ment and efficiency of cities.

Greatly improved road safety is still a
challenge to the whole community. The
implementation of good town planning
principles in new suburbs and towns, the
separation of cyclists and pedestrians
from wehicular traffic and provision of
special facilities, the removal of or restric-
tion on through traffic from residential
streets, improved road design based on
better understanding of the behaviour of
road users reinforced by driver educa-
tion are all important in this task. A co-
ordinated approach is necessary both in
developed and developing countries,
Roads in developing regicns were dis-
cussed as a specific question. The im-
portance of adequate maintenance of
roads and road making equipment was
stressed and the need for adequate
funds to provide satisfactory continuing
serviceability was essential.

Although much has been done in the
training of engineers and technologists,
greatly accelerated programmes would
be very beneficial and pay handsome
dividends.

For greater effectiveness in overcoming
problems in developing regions greater

The first day of discussion at the XVII
World Road Congress iook place on
Monday, 10 October 1983.

participation by developing countries in
the work of PIARC both individually and
through regional groupings of countries
would be beneficial.

One subject which has been mentioned
and discussed in many of the topics at
the Congress has been that of effective
maintenance. It is a problem of great im-
portance in all countries embracing all
classes and types of road. It is recognised
that the temptation to base maintenance
budgets on what has been provided in
previous years should be resisted.

More factual information is required to
make it possible to make longer term
maintenance strategies more meaning-
ful. There is evidence to suggest that
funding and other resources in some
countries are insufficient to fully pre-
serve the investment made in the road
system. Governments are urged to
recognise these problems and to make
strenuous efforts to overcome them.

Roads and road transport are essentially
captive customers for oil products, and
conservation should be pursued
through more energy-efficient vehicles,
higher occupancy rates, improvement of
user behaviour, public transport, traffic
management schemes, revised design
standards, new road construction and
reduction of the need for travel. Govern-
ments should be aware of the necessity
of avoiding road construction and traffic
management works which, while
economical in themselves, may result in
increased fuel consumption by road
vehicles' @

(A detailed account of the PIARC proceedings will
appear in the March 1954 issue of “Main Roads”
Journal.)
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REPORT OF WARRINGAH

TRANSPORT CORRIDOR INQUIRY

In 1977 the State Government formally
abandoned a number of inner urban
freeways, including the extension of the
Warringah Freeway from Willoughby
Road, Naremburn through Castlecrag
and then to Seaforth, via a new bridge
over Middle Harbour at Sugarloaf Point.
The land reserved in planning schemes
for road purposes was rezoned for re-
sidential purposes, open space, etc.

Following appeals from the Councils of
five northern suburban areas (namely,
Manly, Mosman, North Sydney and Wil-
loughby Municipalities and Warringah
Shire), the then Minister for Transport
and Highways, Hon. P FE Cox,
announced in September 1978 that Mr.
David S. Kirby, B.A., LL.B., Barrister-at-
Law, had been commissioned to under-
take an inquiry.

The terms of the Inquiry were:
“To inquire into, report upon and make
recommendations relating to possible

future and alternative uses of the War-
ringah Freeway Corridor reservation
and with particular reference to the
proposal made by the Northside Coun-
cils to the Minister for Transport and
Highways on April 14th, 1978, to retain
the reservation as a transport corridor”

The commencement of the Inquiry was
delayed, awaiting completion of the
Kyeemagh-Chullora Road Inquiry (of
which Mr. Kirby was also Commissioner)
and preparation of a Background Refer-
ence Document.

The Inquiry commenced in April 1981
and the public was invited, through
advertisements, displays and pamphlet
distribution, to make submissions. A total
of 841 submissions were received in-
cluding a detailed 2 volume, 208 page
report by this Department, and others
from the State Rail Authority, the De-
partment of Environment and Planning
and the Northside Councils.

Public hearings were conducted be-
tween March and November 1982. Dur-
ing the Inquiry, a number of discussions
were held with consultants, namely,
Emeritus Professor W. R, Blunden, Dr. J.
P. Gerofi and Dr. P. Forsyth.

The Final Report of the Commissioner of
the Inquiry was submitted to the Minister
for Transport in April 1983 and tabled in
Parliament on 17 August 1983. The
main (357-page) body of the Report
covers such aspects as “The Issues, Pre-
sent Transport Problems, The Transport
Problems of the Future, The Develop-
ment of Warringah, The Economic
Benefits of Development, The Road
Options, The Public Transport Options,

Work in progress on the Burnt Bridge
Creek Deviation between Sydney Road,
Balgowlah and Condamine Street,
Manly Vale.
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Land Use Alternatives, The Environ-
mental Objection. and The Corridor
Issue’’

The Report has been referred by the
Minister to the Transport Strategy Advis-
ory Committee (TRANSAC) for assess-
ment and advice. This Committee com-
prises the permanent heads of a number
of State Government Authorities and a
representative from the Transport Work-
ers’ Union. It is responsible to the
Minister for advice on strategic plan-
ning. implementation. evaluation and
co-ordination of transport policy.

The final five pages of the Report, listing
the Commissioner's Recommendations,
are reproduced here for the information
of interested readers. A copy of the full
Report is available for perusal in the De-
partments Library, Fifth Floor, Head
Office. Copies should be available short-
ly for purchase from the Government
Printing Office and the Government In-
formation and Sales Centre.

RECOMMENDATIONS

1. REINSTATEMENT AS A
CORRIDOR

It was suggested that the former
Warringah Freeway Corridor should
be reinstated.

RECOMMENDATION: The Inquiry
recommends against reinstatement of
the corridor.

2. A LINK ROAD BETWEEN
WILLOUGHBY ROAD AND
EASTERN VALLEY WAY

It was suggested that there should be a
link road connecting the Warringah
Freeway with Eastern Valley Way.

RECOMMENDATION: The Inquiry

recognises that such a proposal has

merit. It recommends as follows:

® reinstatement of a corridor between
Willoughby Road and Eastern Valley
Way (opposite Mowbray Road);

othe corridor should be substantially
more narrow than the previous free-
way reservation. It should be no more
wide than is necessary to accommo-
date an arterial road.

® that the boundaries of the corridor, as
redefined, should be drawn after con-
sultation between the Department of
Main Roads, the Department of En-
vironment and Planning and the Wil-
loughby Municipal Council:

ethat the massive interchange proposed
at the confluence of the Warringah
Freeway, the Gore Hill Freeway, and
the former extension of Warringah
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Freeway to Seaforth, should be aban-
doned. A more modest intersection,
preferably at ground level, and intrud-
ing as little as possible into Hallstrom
Park, should be designed;

®that the corridor. as redrawn, should
preserve access to The Incinerator of
Walter Burley Griffin:

® that the property owned by the Gov-
ernment, and within the boundaries of
the corridor, as redefined, should be re-
tained;

ethat property outside those bound-
aries should be referred to the Proper-
ty Advisory Management Committee
with a view to its disposal or acquisi-
tion by other Government agencies
where appropriate.

® that upon construction of the link road
compensation for the loss of part of
Hallstrom Park should be effected by
the closure of Flat Rock Drive. Open
space on either side will be reunited,
thereby ensuring continuity of impor-
tant open space areas;

o that the Sydney Church of England
Grammar School at Northbridge
should be compensated for the loss of
part of a playing field by being given
the use of an equivalent area of vacant
land to the north of the school bound-
ary (being land within the former War-
ringah Freeway Reservation).

3. THE ESCARPMENT AT
CASTLECRAG

The northern escarpment at Castlecrag
is an area of immense charm. It has been
neglected. What should be done with it?

RECOMMENDATION: The Inquiry

recommends the preservation of the

escarpment as open space:

® the management of the escarpment
should be entrusted to the Willoughby
Municipal Council;

® the Council should be given a grant to
assist in the administration of the area,
being part of the money derived from
the sale of properties no longer re-
guired.
e the boundary of the open space as de-
lineated by IDO 27 should remain:
®the properties within the escarpment
which are still privately owned should
be progressively acquired to ensure
continuity of the reserve;

®the open space within the escarpment
owned by the Department of Main
Roads should be transferred to either
the Department of Environment and
Planning. or the Willoughby Municipal
Council, as the case may be.

4. A SUGGESTED LINK
BETWEEN THE WAKEHURST
PARKWAY AND THE BURNT
BRIDGE CREEK DEVIATION

The Manly Council argued that the pro-
posed Dalwood Homes Connection (at
Seaforth) was unsatisfactory. A better
road, accomplishing the same ends, and
solving certain other problems, could be
constructed within the former freeway
reservation. The Council suggested that
the Corridor should be reinstated in ex-
change for the deletion of the Dalwood
Homes Connection.

RECOMMENDATION: The Inquiry

accepts that such a proposal has merit. It

recommends as follows:

othe Corridor for the Dalwood Homes
Connection (between the Wakehurst
Parkway and the Seatorth Shopping
Centre) should be abandoned:

e that the property owned by the Gov-
ernment within the Dalwood Homes
Corridor should be referred to the
Property  Advisory Management
Committee;

ethat the Property Advisory Manage-
ment Committee, when determining
what should be done with the proper-
ty. should have regard to the sugges-
tions by the Manly Municipal Council
embaodied in their letter of 8 December
1982. The suggested zonings appear
to the Inquiry to be desirable;

ethat a corridor between the Wakehurst
Parkway and the Burnt Bridge Creek
Deviation, and within the former War-
ringah Freeway Reservation, should
be reinstated:;

othat the boundaries of that Corridor
should be drawn in order to accommo-
date an arterial road. That the example
of the proposed Burnt Bridge Creek
Deviation should emphatically not be
followed when redrawing the bound-
aries of that Corridor. The Burnt
Bridge Creek Deviation, in the In-
quiry’s judgement, is unnecessarily lav-
ish in its width and design. It is, accor-
dingly, more costly than it need be. It
absorbs more open space than is desir-
able;

®that property owned by the Govern-
ment within the boundaries of the
Corridor as redefined should be re-
tained;

®that property owned by the Govern-
ment but outside those boundaries
should be referred to the Property
Advisory Management Committee
with a view to its disposal or acquisi-
tion by other Government agencies
where appropriate.
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made any recommendation for either primary recommendation, the Gov-
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OPCIy Shace: Those sections are: reinstated. we recommend as follows:
®the section between Eastern Valley g the corridor should be no more than
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Castlecrag escarpment, sary to accommodate a double track
® the section from Pickering Pointtothe  pajjyay.
Wakehurst Parkway. e the corridor should not make provi-
What should be done with the property  sion for stations. It is impossible to say
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disposal or acquisition by other Govern- construction were emploved. That
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open space. appropriate even in this area. @
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COMMUNITY AND SOCIAL BENEFITS
OF MAJOR ROAD RESERVATIONS*

(M. E. Chapman, B.S¢c.(Hons), MTC.P

Investigations Officer, Planning Section, Department of Main Roads, N.SW.)

ABSTRACT

Land held in major road reservations in
the Sydney Metropolitan Area is coming
under increasing pressure for develop-
ment or redevelopment and there is a
widely held belief that such reservations
are uneconomical and socially undesir-
able. This paper discusses the planning
process involved in reserving land for
major roads, examines the question of
whether there is a casual or incidental re-
lationship between freeway corridors
and urban blight in Sydney, gives exam-
ples of current land uses on freeway re-
servations in the Sydney Metropolitan
Area and suggests certain short- and
medium-term uses of reserved land
prior to road construction thereon. The
paper identifies some of the community
and social benefits attending major road
reservations and the disbenefits of not
providing such reservations. While ack-
nowledging that there are some adverse
community and social effects attending
freeway corridors, the paper suggests
that opportunities for socially acceptable
and desirable interim uses of reserva-
tions are available and may be im-
plemented without jeopardising future
road construction. (Aust. Rd. Res. 12(4)
pp.247-54)

INTRODUCTION

The land held in major road reservations
in Sydney is coming under mounting
pressure for development and rede-
velopment. Increasing demand for land
in Sydney, particularly land for residen-
tial purposes, has been evidenced by a
significant escalation of prices in recent
years. Although the price of an improved
piece of land in Sydney is composed of
many elements, shortage of space is a
major contributor to the cost of land.

It is this excess of demand over supply,
together with competing land uses,
which is placing pressure on any vacant
or underutilised land that might be avail-
able. Vacant land in Sydney is in most
cases either unfit for building purposes
or reserved for future uses such as hous-
ing, schools, public utilities, transmission
and drainage lines, parkland and major
roads. It is not surprising, therefore, to
hear arguments from people wishing to
develop remaining land to the effect that
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road reservations are an uneconomical
use compared to the higher forms of
land use in the surrounding developed
areas.

Vacant land has often been ignored or
forgotten, which in some cases has led to
the area becoming unsafe. In addition,
some inner city and selected areas,
where reservations contain residential
and other development, show signs of
urban blight, causing concern from both
economic and social points of view.

Reservations set aside for the construc-
tion of future roads will provide new and
improved access for intra-city travel
Construction of these roads will increase
the area of acceptable land available for
development. It is the cost of access
rather than the distance of travel which
controls the accessibility of land for de-
velopment. Travel time is a far better in-
dicator of travel cost than distance. (Lod-
er 1982)

Low density settlement in Sydney has
led to a high degree of reliance on the
motor car. It is not surprising that traffic
congestion occurs in many parts of the
Metropolitan Area in view of the large
population, the high level of motor vehi-
cle ownership and usage, the inadequa-
cy of the urban road hierarchy, and the
constraints on transport caused by the
dissection of the urban area by large
waterways. Today the sprawl continues,
albeit in a more controlled manner, due
to the Sydney Region Outline Plan
(State Planning Authority of New South
Wales 1968) and at a slower pace as land
becomes available through Department
of Environment and Planning, Land
Commission and Housing Commission
land releases. As development continues
on Sydney’s fringes, a more favourable
attitude towards living in smaller units
and a desire to live closer to the city has
led to the gentrification of inner suburbs.
Urban consolidation has been influ-
enced by this trend.

The Department of Main Roads, New
South Wales (DMR, N.SW.) Report of
1945 noted that a new type of road,
namely ‘expressways and motorways’
would be needed to cater for increased
traffic. Nearly 40 years later Sydney’s

major roads are congested and local
roads in residential areas are being
traversed by through traffic. Traffic man-
agement schemes can only go so far
towards relieving the situation. Only
now are improvements beginning to be
seen in the metropolitan area such as the
Parramatta bypass and construction of
freeway sections as a result of long-term
plans.

This paper is not meant solely as an
argument for the retention of land held
in major road reservations; it is mainly
concerned with the examination of eco-
nomically and socially acceptable
alternatives regarding the existing and
future use of those reservations.

Major Road Reservations —
The Need for Planning

Establishmentof Reservationsin Sydney.
In 1945, the Department prepared a re-
port which brought together a great deal
of data in order to prepare a Main Roads
Plan. In that report Sydney’s future traffic
problems were envisaged and remedies
suggested.

Roads of the existing type cannot them-
selves cater fully for anticipated future
traffic requirements. At some points
where important lines of traffic cross, it
may be necessary to provide structures
to enable the two lines to move at
different levels, and a limited number of
new roads of the expressway or motor-
way type may be required. (DMR N.SW.
1945, p.13)

The Departmental Study was forwarded
to the Cumberland County Council and,
after modification, later became the
County of Cumberland Planning
Scheme. It was with the prescription of
this Scheme in 1951 that many of Syd-
ney’s future major roads were reserved.
Even then, the advantages of reserva-
tions outweighed the disadvantages of
alternatives.

It is obvious that motorways within the
urban area will involve completely new
construction, To achieve this by street
widening and by the destruction of built-
up frontages is economically impractic-
able. This fact has the advantage of
allowing the selection of many new
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routes along district boundaries, where
open space or rural land can provide
permanent protection against impinging
development, and access from the
adjacent road system can be readily
controlled. (Cumberland County Coun-
cil, 1948, p.163)

Freeways were located along lines of
minimum  disturbance to  existing
development. Fig. 1 shows the freeway
corridors in the County of Cumber-
land, from which examples are drawn in
this paper.

Long-Term and Short-Term Planning—
A long-term framework is necessary as a
reference for the preparation of short-
term plans. The latter may be necessary
in the development of a certain area due
to unforeseen changes in population
growth, travel desire lines, etc, Plans for
individual roads can be varied according
to this shorter time span, but a long-term
plan must guide consideration of an
efficient road network. To illustrate this
point, a local road system within Sydney
may be modified in some way in order to
have a particular desired effect (e.g.. re-
duction of through traffic in a residential
area). Familiarisation with long-term re-
gional plans and traffic patterns will give
direction to the type of change needed.
Well documented plans will also show
whether the change can be im-
plemented without having undesirable
consequences for neighbouring areas.

The major justification for long-term
planning came from the County of
Cumberland Report.

The late Professor Denis Winston, in his
comments on the County of Cumber-
land Scheme, continued to stress the
advantages of long-term planning — this
time in relation to road planning.

Where it is known, for example, that a
new main road will be wanted in a cer-
tain location, it is commonsense to re-
serve the land now before further build-
ing development takes place, and the
same applied to sites for important pub-
lic buildings, school sites, or major sports
areas. These sorts of costs would have to
be met sooner or later by the construct-
ing authorities concerned, and much
higher prices paid as time went on if the
County of Cumberland did not do the
job now. (Winston, 1957, p.92)

An inter-relationship exists so that short
term changes can, over time, indicate the
need for variations in long-term plans.

Roads as an Integrated Systermn—
As the above discussion indicates, plan-
ning for a particular road cannot be con-

MAIN ROADS, DECEMBER 1983

sidered in isolation from other roads and
surrounding land uses. The existing sys-
tem of main arterials in Sydney is a pro-
duct of historical factors and is far from
ideal. Combining local movements of
people and goods with long distance
through traffic is a highly unsatisfactory
situation. Lack of planning and lack of
implementation of plans designed to
adequately separate these traffic
components has contributed to today’s
congestion.

In order to overcome this congestion a
proper road hierarchy must be estab-
lished in Sydney and an essential part of
this hierarchy is the planned develop-
ment of major roads and freeways. This
would enable faster and safer long dis-
tance trips within the Metropolitan Area,
and at the same time would relieve
existing arterials.

Economic and Planning Benefits—
Roads form an integrated and dynamic
system not only with each other but also
with the land uses surrounding them.
Planning of the road system in the man-
ner outlined above enables government
departments, agencies, councils and de-
velopers to establish appropriate land
uses on roads designed to suit a particu-
lar type of traffic. Existing land use will in
turn influence the road system plan.

Assuming that road reservations are part
of such a plan, neighbourhoods can be
planned (in design, economic and saocial
terms) on either side of the reservation
so that once the land is eventually re-
quired, surrounding areas will not be
severed. Planning and economic be-
nefits such as those outlined above are
generally accepted by the broad com-
munity as legitimate reasons for adopt-
ing long-term reservations for major
roads. While some disadvantages occur,
particularly in regard to the opportunity
costs of reserving land which could be
put to other uses, the community’s need
to provide for its future transport re-
quirements is generally seen as sufficient
reason for retaining the reservations. It is
in the area of social and community costs
and benefits that arguments sometimes
arise in relation to the retention of the re-
servations.

Community and Social Effects—

The essential problem of the planning
process is that the benefits and costs of
planning proposals are unevenly distri-
buted throughout the community.
Benefits frequently relate to the fields
of economics or physical planning and
primarily affect the broad urban com-

munity. The costs, however, are largely
expressed in social or community terms
and are felt mainly in the local area on
which the reservation impinges.

While accepting this premise, in most
critiques of the overall planning process
little or no attention has been paid to the
offsetting social and community advan-
tages rising from the long-term reserva-
tion of land for major roads.

Major Road Reservations and
Urban Blight

In order to determine whether reserva-
tions cause an obvious change in condi-
tion of dwellings, both existing and
abandoned reservations were investi-
gated. The inner city reservations, name-
ly the Eastern Distributor, the Western
and Southern Freeways, showed evi-
dence of urban blight. However, the
blight observed in these areas needs to
be qualified.

Most cities in developed countries have
experienced a population move from
overcrowded living around the urban
core to more spacious suburbs further
out. The old areas were partly vacated,
leaving older residents who were unable
to move because of either financial or so-
cial reasons. Encroachment of industrial
uses into these areas added to the blight.
Dwelling stock was approaching the end
of its useful life and the only residents
prepared to live in such dwellings were
those on low incomes who had no
choice but to take low quality accom-
modation. As a consequence, building
maintenance was not carried out. Many
of Sydney’s inner suburbs were affected
in this way and have remained un-
changed until recently.

Changes in attitudes toward inner city
living have led to people on higher in-
comes moving back to the older suburbs
and renovating or redeveloping large
areas — this process is known as gentri-
fication. Renovated dwellings (mostly
terraces) have been observed on and
surrounding each of the inner city
reservations. However, differences in the
severity of blight were noted between
the present Eastern Distributor corridor
and the abandoned sections of the West-
ern and Southern Freeway corridors.
The difference does not seem to rely on
whether or not the reservation has been
abandoned even though the worst case
of blight was on the current Eastern Dis-
tributor Reservation. Most inner city
areas, apart from those where extensive
rehabilitation has been carried out, are in
arun down state and generally dwellings
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on the road reservation cannot be dis-
tinguished from those which are un-
affected.

The Eastern Distributor is very close to
the central core of Sydney. It passes
through Woolloomooloo and East Syd
ney. areas whose futures have been sub-
ject to a great deal of uncertainty. Many
of the old terraces on the reservation
have either been demolished or partly
demolished by the Department because
this was more economical than rnain-
tenance. Some others which are owned
by the Department and still standing
have had water and power disconnected
prior to planned demolition. However,
before demolition could be carried out
squatters took up residence in the old
terraces and the Government subse-
quently placed the corridor under re-
view. No decision has been made to date
even though the decision has been ex-
pected for several years. Any further ac-
tion has been delayed. It is this kind of
uncertainty rather than the reservation
itself which has kept the dwellings in the
reservation, and indeed the surrounding
area, in a blighted state.

Spot renovation of dwellings has occur-
red both on and off the Eastern Distribu-
tor Reservation. With a programmed six
to ten years before commencement of
construction (pending the review deci-
sion}, the Department has given approv-
al to the renovation of several privately
owned dwellings affected by the corri-
dor. This will allow those residents a
higher standard of living condition until
their occupation ceases. Obviously resi-
dents and owners of commercial proper-
ty would not carry out such work if there
was a shorter term involved prior to con-
struction; it would not be economically
feasible,

Blight affecting whole areas, not only
road reservations, was observed in
Ultimo on and near the abandoned sec-
tion of the Western Freeway. Since aban-
donment in 1977, both rehabilitation
and redevelopment have occurred on
the former freeway reservation, serving
as a contrast to the poor guality dwell-
ings in surrounding areas. New construc-
tion was also observed on the aban
doned sections of the Southern and
North Western Freeway reservations.
Further investigation revealed that none
of these blocks was owned by the De-
partment at any stage, so that they have
not been placed on the market by the
Department and bought by developers.
One property in particular. in Belmont
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Street, Alexandria, was destroyed by fire
in 1972, rebuilt recently and is now for
sale. Its sale does not necessarily rely on
abandonment of the freeway.

The reservations are just as incon-
spicuous through suburbs such as Bur-
wood, Concord, Ramsgate and others
which developed after settlement of the
inner areas. There are no obviously poor
quality dwellings only on the reserva-
tion. These suburbs have not yet experi-
enced the trend in renovation because
the housing stock is relatively more re-
cent, was built to more modern living
standards and is in good condition.
Abandonment of the North-Western
Freeway has had varying effects on diffe-
rent sections. In Renwick Street, Drum-
moyne, one newly constructed house
and three other houses were ‘for sale’ on
the abandoned reservation, Belmont
Street, Alexandria, also had a newly con-
structed dwelling ‘for sale’ on the aban-
doned section of the Southern Freeway
reservation, while Kentville Avenue,
Annandale, has dwellings in good condi-
tion and seems unaffected by either the
former reservation or its recent aban-
donment. As shown above, any action
taken on the real estate market is depen-
dent on local factors including ownership
of land whether or not owners are willing
or able to sell.

The evidence presented here is not
conclusive as to whether or not road
reservations cause blight. A temporal
study begun some years ago would have
been valuable for this exercise. However,
it seems that road reservations could
have caused blight, have been placed in
areas already blighted, or were placed in
areas which would have declined any-
way, depending upon the location and
history of a given area.

Road reservations today, with better

management on the part of the resi-
dents, the Department, Councils and

other bodies, can take on a new look and
be beneficial to a defined community
before they are needed for construction.

CURRENT LAND USE ON

ROAD RESERVATIONS

Saurces of Information—

The Sydney Region Corridor Review,
conducted by the Urban Transport
Study Group (UTS) in 1977 obfained
impact data for 128 of the 138 corridor
sections under review. Appendix ‘1’ of
the UTS Review gives a detailed account
of the numbers of properties and build-
ings affected within each corridor. Table
1 is a summary of that information.

De Leuw Cather reports on the Eastern
Distributor (De Leuw Cather and Jack-
son, Teece, Chesterman and Willis 1977)
and the South Western Freeway (De
Leuw Cather 1978) are probably the
most detailed sources of aggregate in-
formation for those reservations. The
former study identifies the area under
different forms of land use (Table II).
Sections of several reservations were
selected to examine land use at first
hand. General information on land use
was gained during a helicopter recon-
naissance of Sydneys major road re-
servations in January 1982. Sections
were selected for further examination on
the ground.

Open Areas within Reservations—

The examples sited in following sections
will be used to illustrate land uses pre-
sently on road reservations within Syd-
ney and will also provide ‘food for
thought’ as to how other pieces of vacant
or developed land might be utilised.

Road reservations have been observed
under what might be termed as formal
and informal uses. Formal uses include
those sighted on the Western Freeway
Reservation at Wentworthville. The re-
servation runs along the back of a cara-
van manufacturers property and is

TABLE 1

Information Category Coptiie
Buildings affected 3960 1259
Buildings to be acquired 3212 (i.e. 81% 1139
of buildings
Recreation (ha) (in reserve) 3928 4
Total length (km)
for which data were obtained 712.8 15.5 (approx.)
Source: UTS (1977)
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being used for storage of caravans and
employee parking. Although not a strict-
ly legal use, as the land is not leased, it
does show that otherwise vacant land
can be used for storage or parking.

Land near Langdon Road, Winston Hills
on the Castlereagh Freeway Reservation
has been leased by the Department to
store gravel for a shopping centre de-
velopment. On the same freeway re-
serve near Junction Road, the Depart-
ment leases a building to the Winston
Hills Soccer and Sports Club for a
nominal weekly fee. The building, origi-
nally part of a farm, is being used for
community purposes. Another
observed use, on private land on the
Eastwood-North Ryde County Road
Reservation, was that of market gardens.
Even though this use may not be com-
mercially viable and provided the use is
not at the expense of another party's ‘en-
joyment’ of the land, the land is at least
being utilised and someone is gaining
benefit from that use.

A great deal of land under road reserva-
tion in the outer suburbs is open and
used to graze animals, An example is
given on the Western Freeway reserva-
tion at Berith Road, Wentworthville,
where a local resident has sought and re-
ceived a letter of approval from the De-
partment to graze a few goats. Anyone
who wishes to use the reservation for
grazing animals may write to the Depart-
ment stating intended use of the land
and make similar arrangements by
approval, lease, or other, to bring the
land into use.

Brush Farm Park is located across the

proposed extension of Rutledge Street.
Secondary Road No. 2081, Eastwood.
Land south of the proposed alignment is
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under Departmental ownership, while
land to the north is dedicated Public Re-
serve. The setting of this park, with its
deep gully and prolific vegetation, lends
itself to passive recreation. Some years
ago residents lobbied to have noxious
weeds, etc., removed from the park. At
present it provides open space relief from
the surrounding built-up area; it could
also provide a bush setting for walks and
children’s exploration.

Land, however, does not need to be
landscaped and furnished with park
equipment to be attractive to children.
Often, land which may seem derelict or
waste, is being used by children for im-
aginative and creative play. Bushland,
rocks, mounds, large derelict pipes, etc.,
can offer children the opportunity for
hiding, climbing and games filled with
adventure. Children enjoy such areas
because they are free to use their im-
aginations.

Examination of these informal uses sug-
gests there is a case for preserving and
landscaping residues once a road is built.
Holding the residues in their original
state may allow these informal uses to
continue.

The examples given above indicate that
open areas within reserve land can be
and are being utilised to the advantage
of the community, neighbourhood and
local area.

Built Areas within Reservations—

Probably the most common form of de-
velopment found in the reserve is private
residential dwelling; some are owned
and leased by the Department. As men-
tioned at the outset, Sydney is facing a
shortage of land for housing and this is
being felt in the low income range of
available houses. Those who cannot

afford to buy are increasingly being
forced to rent for longer periods and at
high rents, particularly in the inner areas.

The squatters in corridor property in in-
ner city areas are evidence of this severe
shortage of cheap inner city accom-
modation. Although the areas may be
regarded as degraded both in economic
and social terms, they are providing shel-
ter for a sector of Sydneys population
which cannot afford high rents or high
transport costs.

At December 1981, the Department
owned 1162 residential tenanted prop-
erties, 172 commercial properties and
248 unimproved properties on land re-
served for future road purposes within
the County of Cumberland and the City
of Blue Mountains. Present N.SW. Gov-
ernment policy is that Departmental
properties which are bought or become
vacant must be offered to the Housing
Commission of N.SW Emergency
Housing Program. Houses owned by the
Department therefore provide dwelling
stock for those in need of emergency
accommodation.

Other uses apart from residential are
found in major road corridors. Propaga-
tion of seedlings is being carried out on
land leased by the Department near
Wingello Road on the Southern Free-
way Reservation, Miranda.

Several timber yards and car yards were
also observed on the Western Freeway
Reservation but not all buildings need to
be of such a permanent nature. Buildings
may be temporary and used for anything
from keeping garden tools under cover
to temporary offices, schools or club-
houses for all ages. An organic garden
centre with galvanised iron structures on
the Castlereagh Freeway Reservation,
West Pennant Hills, is on land owned
and leased by the Department. A block
on the corner of Bowden and Wigram
Streets, Harris Park on the Western Free-
way Reserve, is again owned by the De-
partment but is temporarily being used
to house a site office for the State Rail
Authority of N.SW.

Built areas within major road reserva-
tions may therefore vary considerably in
character, As with open areas, the built-
up areas provide a number of examples
where land owned by the Department is
being used to the advantage of one or
more sections of the community,
whether or not they are commercial ven-
tures.

Benefits not Specific to Reservation—
The knowledge that the reserve is there
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and will eventually be needed for a given
purpose, gives the community and local/
state planning bodies greater certainty,
providing opportunities for com-
plementary action.

People living on or near a reservation are
generally aware of their situation in rela-
tion to future road proposals. Social and
psychological adjustment to either dis-
location, or being acclimatised to living
near a major road, would be much less
severe than in the case where a road is
suddenly required and constructed with-
out prior reservation of the land. The
community needs to have ample warn-
ing of any development which has the
potential to sever community ties, other-
wise both social and economic systems
will suffer.

A reservation also acts as a guide for
physical planning. Local and State plan-
ning bodies can arrange their pattern of
land use and network of roads to com-
plement the future major road. Any use
which is now being conducted on re-
serve land, e.q., children’s recreation. or
storage of goods, etc., should be identi-
fied by the responsible planning body
and land may subsequently be set aside
elsewhere in the area for transfer of that
use once the reserve is required.

One inherent problem in using vacant re-
served land for recreation purposes is
that communities might tend to 'build
up' round them. Social ties may be
formed through children and parents
meeting in such areas but upon con-
struction of the road the opportunity for
this social contact is lost. It is important to
point out that the road reservation prior
to construction can be used to benefit
the community, in many cases providing
much needed space for a variety of uses.
People using the reservation would also
realise that such a major development
probably would not take place for some
time and that they would be made aware
of its need for construction purposes in
time to find (and become used to) other
venues for their activities.

Reservations have acted as a tool to set
aside tracts of land for future use. If the
reservation had not been made the large
areas of natural bushland and open
space we have today would be covered
with urban development. In cases where
it is unlikely that a major road will be con-
structed, that land may be used as a cor-
ridor for another form of transport or
communications.

A decision to construct a new road
through an unreserved area would cause

MAIN ROADS, DECEMBER 1983

major severance of the community and
social dislocation costs would be high. As
a result of such cost, sufficient pressure
might be brought to bear on the con-
structing authority to postpone or aban-
don the ill-planned project.

Cities are systems of activities and the
linkages between them. For any plan of a
city such linkages are basic. If they are
not provided for in the first instance, it
could be difficult or impossible ta pro-
vide them after land development has
taken place.

Possibilities For Short and
Medium Term Uses

A very useful paper for this exercise was
presented to the Royal Australian Plan-
ning Institute Congress in Canberra
1980. Correy (1980) points out the often
ignored and misused parcels of land sug-
gesting they should be used as tempor-
ary landscapes for short- or medium-
term use. Several of the examples cited
from various countries have been shown
to exist on reserve land in Sydney,

UNITED STATES — Mobile landscapes,
where a piece of vacant land might be-
come an ice rink, a circus ground, a
movie theatre or a zoo just for the after-
noon. (A mobile carnival was observed
very close to the Cooks River reserve
during the helicopter reconnais-
sance. )

EUROPE — Communal urban gardens
are widespread. People are constantly
reminded that the land will eventually be
required for development and are given
the time when this is likely to occur.

AUSTRALIA — During the 1930s and
1940s people grew vegetables on vacant
land. Victory gardens were familiar More
outdoor markets, street festivals, etc., are
now being seen and vacant land in
appropriate locations would be ideal
venues for such community activities.
A symposium on Trails in Washington
D.C. 1971 pointed out that people in
residential areas frequently feel uncom-
fortable, particularly in these days of
concern over growing crime rates, if it is
suggested that a portion of property
next to their property is suddenly to be
opened to the public. (Young 1971)

Residents’ views would need to be
sought prior to opening land to the pub-
lic. Private use could be continued where
this concern is apparent.

The public could be given limited access
to road reservations which are largely
bush for bushwalking tracks, cycleways
and other passive recreation. The De-

partment of Lands has used a tract of its
own land for bushwalking. Their
Benowie Track extends north from
Thornleigh, through the Elouera Bush-
land to Cowan. Departmental reserva-
tions are more likely to be built upon in
some sections but may still be preserved
as natural bushland for passive recrea-
tion.

Further uses which could be tried on
reservation land might include a BMX
Track (a bicycle motorcross track de-
signed for use by non-motorised bikes)
as observed beneath transmission lines
near the Castlereagh Freeway Reserva-
tion. Near Epping and Delhi Roads a
Tennis Court Complex (formerly a golf
driving range) has been established on
the Lane Cove Valley Freeway Reserva-
tion. Another possible use is a
skateboard track. Reservation land
could also be used for the growing of
turf, say, by Council, for beautification
purposes in other areas of the Munici-
pality or Shire.

Vacant land in built-up areas, not dedi-
cated as Public Reserve or landscaped
by Council, holds a fascination for chil-
dren. Even though landscaping is not
necessary, a little imagination and small
expenditure on the part of Council or
owner could provide children with more
open space, not necessarily the tradi-
tional swings.

One of the dilemmas posed to planners
in allowing provision for such places in a
child sensitive environment is the re-
sponsibility for risk taking which often
becomes inherent in such natural en-
vironments. The headlines are hit by
accusations that the Council should
have “done something’’ about a particu-
lar, apparently neglected natural area if a
child is hurt. On the other hand, author-
ities may fail to be acclaimed for the use
and pleasure any child may have experi-
enced before any such accident. (De
Monchaux, 1981, p.65)

This should not act as a deterrent to
using vacant land as much needed rec-
reation space in locations appropriate to
such use. The last point cannot be stres-
sed often enough. Any planned land
uses for road reservations must be com-
patible with surrounding land uses so
that harmony will prevail in the com-
munity. Only certain uses will be suited
to residential areas, e.q., those devoid of
air, noise or water pollution. Even uses
which might be thought suitable may not
be in practice. The keeping of horses for
riding purposes in an area close to
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houses could prove offensive in terms of
odour — this was the case for a local area
in Sydney some time ago but might not
be the case in other areas. The storage of
fuels or chemicals might also cause con-
cern for residents. Industry is an obvious
example of an offensive or hazardous
use in a residential area but where indus-
try has been established in proximity to
or on a road reservation for some time,
further temporary industrial uses (e.g.,
storage) might be allowed. The whole
process of deciding what use should be
located where, should therefore include
the opinions of the community directly
affected. Any use must be temporary in
nature to allow its quick remowval once
the land is required for construction.

CONCLUSION

The presence of road reservations in
long-term plans has been shown to be
necessary and beneficial to the com-
munity. Long-term plans allow Councils
and other bodies to plan land uses which
are complementary to the road hier-
archy, at the same time ensuring that
the road system can support existing
and future land use. Complementary
plans may be in the form of short-term
or incremental plans, which use the
broader long-term as a guide.

Although some land reserved for free-

ways or other major roads in the Sydney.

Region appears to be underutilised or
socially undesirable (in blighted areas) it
does not mean that the reservation is the
cause of blight and must be abandoned.

The land, or buildings on it, may be pro-
viding a much needed service which is
not readily apparent from superficial
observation. If the use does prove to be
undesirable for a particular location, it
may be possible to modify the condi-
tions in such a way as to allow a tempor-
ary use which is of benefit to a nearby
neighbourhood or larger community.
Svdney’s road reservations should be
examined, together with their surround-
ing land uses. A study of this kind could
offer suggestions as to a range of tem-
porary land uses suited to a particular
area or allow the continuance of an
existing use.

This paper has demonstrated that there
are many different types of land use on
road reservations which can exist in har-
mony with the land uses of surrounding
areas and remain acceptable, even
though some uses might not be eco-
nomical. The point to stress is that a
piece of reserved land should not be
pressured into commercial use if that use
is going to be incompatible in the area. It
is far better to have the land under a use
agreed upon by the local community or
persons affected by the reservation and
have it used advantageously in regard to
those peaple than to have the land lying
idle. Of course in order to relieve Syd-
ney’s traffic problems, it would be more
beneficial to the community to have the
planned freeways and major roads. @

*This paper was published in “Australian Road Re-
search”, Vol 12, No. 4, December 1982,
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Tenders Accepted by Councils

The following tenders (in excess of $20,000) for road and bridge works were accepted for the three months ended

30 September 1983.
Council Road Na Work or Service Name of Successful Tenderer Amount
§

Auburn Main Road No. 190 Construction of twin cell box culvert on Bede Street John Cassidy Construction Pty. 51,171.30
deviation. Lid.

Gilgandra Various Bitumen sealing Boral Road Surfaces 68,112.67

Gilgandra Trunk Boad No. 77 Construction of bridge over Sallabalah Creek. G. & E M Tincknell 166,257.00

Queanbeyan Trunk Road No. 51 Construction of concrete crash barrier on alternate route Seovic Holdings 67,230.00
between Queanbeyan and A.CT. border.

Severn State Highway No. 12 Supply, heat & spray C170 bitumen on both roads. Emaoleumn {(Australia) Ltd. 59,852 80

and Main Road No. 136

Taree Main Road No. 112 Construction of bridge aver North Coast Railway line at Geoffrey Stewart Constructions 221,591.93
Wingham

Taree State Highway No. 10 Grouting and stabilisation of concrete road pavement Grouting and Construction 27.162.50
between Pulteney Street and Manning Street, (0.1 km Engineers (Australia) Pty Ltd.
south of Taree to 0.1 km north of Taree.

Walgett Trunk Road No. 68 Construction of bridge over 13 m Warrnambool at 20,3 km  Dallas Green and Co. Pty Ltd. 213.400.00

west of Walgett
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Tenders Accepted by the Department

The following tenders (in excess of $20,000) for road and bridge works were accepted for the three months ended

30 September 1983.
Road Mo Work or Service Name of Successful Tenderer Amount
b

Freeway No. 3 Sydney-Newcastle Freeway. City of Gosford. Construction of dual carriageways  Abignane Ltd. 1,134.161.00
including structures between Kariong and Somersby, 72.0 km to 78 0 km north and Schedule
of Sydney: of Rates

Freeway No. 4 Western Freeway. City of Parramatta and Municipality of Holroyd, Construction  Frankipile Australia Pty Ltd. 253,242.00
of reinforced conerete piles for viaduct between Wentworth Street, Granville
and Church Street, Parramatta

Freeway No. 4 Western Freeway and James Ruse Drive. City of Parramatta. Supply and delivery Reinforced Earth Pty Ltd. 294,134.00
of units for three reinforced earth walls

Freeway Mo. 5 South-Western Freeway, City of Liverpool. Construction of earthworks and Walker Earthmoving Pty Ltd 248.328.00
drainage from the Hume Highway to the bridge over Georges River at Casula

Freeway No. 6 Southern Freeway. City of Wollongong. Construction of bridge on northbound  Adua Contracting Pty Ltd. 208.891.00
carriageway over Byamee Street at Dapto. 94 0 km south of Sydney.

State Highway No. 1 Princes Highway City of Wollongong. Manufacture supply. delivery to site, Humes Ltd 44 252.00

State Highway No 1
State Highway No. |
State Highway No, 2
State Highway No. 2
State Highway No. 5
State Highway No. 9
State Highway No. 9
State Highway No 9

State Highway No. 9

State Highway No. 9
State Highway No. 10

State Highway Nos.
10&12

State Highway Nos. 10
& 16

State Highway No. 17
State Highway No. 17
State Highway No. 19
State Highway No, 19
Trunk Road No. 77
Trunk Road No. 90
Main Road No. 279
Main Road No. 509

unloading and stacking of precast. pretensioned. concrete girders for bridge over
South Coast Railway line at Flinders Street, north of Wollongong

Princes Highway Shire of Sutherland and Municipality of Kogarah. Construction  Citra Constructions Lid.
of bridge over Georges River at Tom Uglys Point.

Princes Highway Shire of Bega Valley Winning. crushing and stockpiling of W K. Metals
malerial.

Hurme | Ii-ghway_ Shire of Gundagai Supp]y, deliver and lay aspha][ic concrete on Allen Bros.
various sections.

Hume Highway. City of Wagga Wagga. Win, crush, load and haul natural gravel  Paul G. Lubke

from Kyeamba Gap pit to various locations on the lighway

Great Western Highway. City of Penrith. Part construction of two culverts at
Kingswood: A. Near Miller Street; B. Near Cosgrove Crescent.

New England Highway Shire of Guyra Reconstruction on section 598 km to
62.2 km north of Armidale.

New England Highway: Shire of Singleton. Construction of piles and pilecaps for
Dunolly Bridge over Hunter River at Simaleton.

New England Highway Shire of Tenterfield Widening of bridge over Pyes Creek
at 59.5 km north of Glen Innes

New England Highway Shire of Scone. Reconstruction from 25.2 km ta 26.0 km
north of Muswellbrook (Kelly Street. between Kingdon & Muppett Streets) -
Earthwaorks, drainage and pavement works

New England Highway. Shires of Murrurundi and Parry. Supply and delivery of
10 mm and 20 mm asphaltic concrete between Willow Tree and Bendemeer.

Pacific Highway: City of Greater Taree. Construction of approaches to bridge
over Stewarts River, 36 2 km to 39 3 km north of Taree.

Pacific & Gwydir Highways. Supply, heat, haul and sprav up to 432 0001 of C170 Spraypave Pty. Ltd
bitumen on various lengths of both highways in the area controlled by South
Grafton Works Office.

Pacific & Bruxner Highways. Supply. heat, haul and spray of up to 550,000 1 of
C170 bitumen on various lengths of both highways in area controlled by
Ballina Works Office

Newell Highway. Shire of Moree Plains. Supply & delivery of 880 cu. m of sealing
aggregate to stockpile site on highway

Newell Highway. Shire of Jerilderie. Construction of bridge over Billahong Creek
at 2.0 km north of Jerilderie.

Monaro Highway. Shire of Cooma-Monaro, Construction of bridge over
MNumeralla River, 98 0 km south of Canberra

Monare Highway. Shire of Cooma-Monaro Winning, crushing and stackpiling of
rock at 64.7 km south of Canberra

Shire of Gilgandra. Construction of bridge over Castlereagh River at Boyben

Gallagher Civil Engineering
Abignano Ltd

(NSW) Pty Lid.
Bricul Civil Constructions Piv. Lid

Civil Structures Division, Roberts
Construction Ltd.

Pioneer Asphalts

P. Ward Civil Engineering Pty. Ltd.

Boral Road Surfaces (NSW)

D.J & S Johnstone
[ W & K. M. Hunt

Hornibrook Group, lllawarra
branch
WRB K. Metals

Ermani Constructions Pty. Lid

Shire of Great Lakes. Construction of bridge over North Coast Railway line at Civilbuild Constructions Pty Ltd
Stroud Road, 76 8 km north of Newcastle.

Shire of Gundagai. Supply of bridge planks for construction of bridge aver
Morleys Creek at Homer Street, Gundagai.

Shire of Wyong. Construction of bridge over Tuggerah Lake at Wallarah Point,

Humes Ltd.

Transbridge - Division of Transfield

8.229.359.00
57.600.00
153,092 50
202 50000
22 233.92
Schedule of
Rates
365.000.00
12934811

1.012 286.84

37 500,00
1.666,539.(0

204,934.00

283,005.00

20.400.00
239 35024
1,121,000.00
21.600.00
522, 797.00
335.642.17

42,432.00

Transbridge — Division of Transfield 1,597 000.00

Toukley. (NSW) Pty Lid

County Road No_ 5015 Parramatta By-Pass. Abutment protection of Toongabbee Creek bridge, Old Fivedack Concrete Placing Pty. Ltd. ~ 44,640.00
Toongabbie.

County Road No. 5016 Municipality of Bankstown, Construction of bridge over Salt Pan Creek Evalco Constructions Pty Ltd 187,780.30

County Road No. 5033 Cities of Blacktown and Parramatta Reconstruction between Johnston bridge P Ward Civil Engineering Pty Ltd  1,539,038.00
and Pyes Crossing at Seven Hills.

Kosciusko National Shire of Snowy River. Winning and stockpiling of rock at 16.5 km west of WK Metals 30,000 00

Park Road No. 1 Jindabyne.
Various Bitumen sealing of various roads in South Coast Division. Allen Bros. 198,933.00
127
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