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Area—801 428 km? ‘ Freeways " .. .. o o 127
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di i e o .. 18 365
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A BRIDGE IS A BRIDGE
IS A BRIDGE . ..

In its simplest definition, a bridge is any
natural or man-made link that spans a
traffic gap. The traffic can be by foot
{(human, animal or both), by wheel
{rubber-to-road or steel-on-steel) or even
by water (although there are no canal
overpasses in Australia).

Sometimes the gap to be spanned is
more or less passive—a gully between
steep hills, an inland bay or a river valley
whose dimensions may vary with the
SCAS0Ns,

Nowadays, however, the gap to be
crossed is almost as likely to be a more
active lype. Roads cross railways. Ped-
gstrians cross roads. Roads cross roads.
And wherever streams of traflic cross
paths there are always possibilities of
delay and danger. In nearly every case,
some form of bridge is the safest (although
usually the most expensive) way of
separating the traffic streams.

The archaeology of bridges is one of
the best documented segments of human
history, almost certainly because of their
usually completely functional nature.
Even belore there were humans there were
bridges—trees that happened to fall across
chasms and over rivers, soon became
natural game trails.

Because of the emphasis on their
functional nature, bridges have usually
been built and maintained by the most
advanced technology available. Except for
a few grotesqueries which can be excused
on the grounds of their quaintness, the
bridges we see and drive over today are
functional blends of engineering and art.
They stand on their own merits as state-
ments of the ideals of their designers. In
this issuc arc featured several bridges
which exemplily these ideals. @
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users get thefir own
river crossing at Menindee

\

New bridge over the Darling River
eliminates long detour around town

Menindee is a town whose roots run deep
into Australia’s colonial past. It was at
this location, at a bend of the Darling
River, that Charles Sturt camped in 1844
on a journey from Adelaide to the centre
of Australia. In 1860, the ill-fated Burke
and Wills expedition established a depot
at the same place. Later, for a while, the
spot was known to the white man as
Laidley’s Ponds.

The establishment of an actual township
at the site owes much to the pioneering of
the noted river navigator, Captain Francis
Cadell, who established a store there in
1859. In 1862 an inn was added and so
there then existed the nucleus of a settle-
ment, with a punt plying across the
Darling.

In June, 1862, the Government Gazelle
announced that the site had been fixed
upon for the first town west of the Darling.
Its name was first proclaimed to be Perry,
after the parish in which it lay. In
November of the following year, the
Gazette announced that it had been
decided to revert to the local aboriginal
name for the region, Menindie. The
spelling  was later rationalised to
Menindee, and that form was officially

adopted. The word itself means “yolk of
an egg”, but the reason for that name has
been lost,

Menindee lies in a flat arid landscape,
119 km east of Broken Hill, and partly
within a bend of the Darling River. The
region around the town has traditionally
been devoted to grazing and fruit and
vegetable growing. In 1919, the town was
linked by rail to Broken Hill. Eight vears
later, the rail section between Menindee
and Ivanhoe was completed, putting
Broken Hill into direct rail communi-
cation with Sydney.

To Broken Hill

Broken Hill — Parkes  Railway /_[_ -

From Sydney
PR

.

“TOWN OF
MENINDEE

LOCATION

1014 km

! tei / F R T
D ,no ,,.--" g
. . {EW i, S
. EBRIDG o -
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Road No. 6 w e Ta Pooncarie o !
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BRIDGE OVER DARLING RIVER AT MENINDEE
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THE FIRST BRIDGE

To carry the rail line aver the Darling,
a bridge was built over the river east of
the town. This was designed as a combined
road/rail bridge and Trunk Road No. 68
followed around the river's course to
share the same deck space with the single
rail line. This meant, ol course, that
whenever a train came through, road
traffic had to be halted.

A complex system of gates and inter-
locking switches, controlled by either a
resident gatekeeper or the lrain crews,
gave a reliably “fail-safe”, but rather slow,
changeover from road to rail traffic and
vice versa. On some occasions, a train
crossing the bridge would hold up traffic
as long as 30 minutes.

To allow fairly large vessels to pass up
and down the Darling past Menindee, the
bridge had a central bascule-type lifting

span. This proved prone to mechanical
troubles, It frequently took six men
45 minutes to raise or lower the span. In
mid-1947 the Maritime Services Board
decided that traffic had declined to such
a low ebb that this facility was no longer
needed. Maintenance of the bearings and
mechanism was terminated and the span
has remained in the down position ever
since.

When, in 1970, rail gauge standard-
1sation made it obviously practical and
profitable to transport semi-trailers
between Parkes and Western Australia by
rail, it was discovered that the concrete
counterweight allowed only a little over
5 m clearance above track level instead of
the required 6 m. To meet rail require-
ments the counterweight and its associated
towers were removed and the bridge lost
those features that most readily identified
it as once being of the opening type.

MAIN ROADS




THE MENINDEE LAKES SCHEME

Along the west bank of the Darling in
this region are a number of natural lakes,
the main ones for the purpose of this
article being named Malta, Balaka, Bijijie,
Tandure, Pamamarco, Menindee and
Cawndilla.

In former years these lakes were only
intermittently filled. During flood times,
some of the river's excess water poured
into them through overflow channels. As
the floodwaters receded, most of the water
drained back to the river and the remainder
generally evaporated to leave a series of
shallow empty basins.

In 1949 plans were drawn up to save
much of this otherwise wasted water for
local irrigation and as an adjunct to
Broken Hill's water supply. Work was
begun in 1952 and is now complete,
although storage capacity is not
necessarily always full.

Simply stated, the scheme consists of a
block dam and weir in the river designed
to raise the water level about 9 metres
above bed level, creating a river storage
known as Lake Wetherell. At this level,
water will low into Lakes Malta, Balaka,
Bijijie and Tandure. It will also flow
through a regulator into Lake Pamamaroo
where it can be stored to a maximum
depth of 6 metres.

SEPTEMBER, 1977

From Lake Pamamaroo a large artificial
canal to Lake Menindee permits water to
Lake
Cawndilla. Water can be stored to a
maximum depth of 7 metres in Lake
Menindee and 9 metres in Lake Cawndilla,
An outlet regulator between Lake
Menindee and the Darling River permits
the release of water as required. Water
can also be released to the Great Ana
Branch of the Darling River, by means of
a regulator and a cutting from Lake
Cawndilla to the creek system leading to
the Ana Branch.

The total operating capacity of the
storage is approximately 1 794 000 mega-
hitres (394,850 million gallons) covering
an area ol about 46 000 hectares.

In 1970 the Mecnindee Lakes Storage
Agreement of 1963 was incorporated in
the River Murray Waters Agreement with
the effect that the storages are operated,
principally, as a work of the River Murray
Commission in conjunction with other
River Murray Commission storages. New
South Wales has prior entitlement to use
125 000 megalitres a year of water in the
Darling River system below Menindee.

With this comparatively permanent
expanse of water available, the Menindce
Lakes complex has become a popular
aquatic sports centre for the people of
Broken Hill and other residents within a

flow into that lake and on to

fairly wide area, Swimming, water skiing
and boating are possible throughout the
year.

This fact, plus the natural growth of
both road and rail traffic over the years,
made the deficiencies of the original bridge
all too obvious.

THE NEW BRIDGE

In December, 1973, the Commissioner
for Main Roads announced that a tender
had been accepted for the construction of
a ncw bridge across the Darling River at
a more convenient site for the people of
Menindee and other road users. The site
chosen was about 2.5 km downstream of
the old bridge.

The alignment was planned to lead
traffic via Nora Street into the commercial
centre of the town. The new route for
Trunk Road No. 68, of which the bridge
is a part, also reduces traffic flow past the
nearby school.
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Built by L. M. Robertson Construction
Co., the bridge was designed by Maunsell
and Partners Pty Ltd, Consulting
Engineers, to meet the specification laid
down by the Department of Main Roads,
Overall length of the bridge decking is
107.5 m. Kerb to kerb width is 7.3 m
allowing two-way traffic, and there is a
1.5 m wide footway on the eastern or
upstream side,

The water level of the Darling remains
fairly constant throughout the year,
because of a rockfill weir about 13 km
downstream. Only flooding severe enough
to submerge the weir could cause any
significant rise in the water level at the
bridge site. Ewven if the highest flood
ever recorded (in 1890) should recur, the
bridge would still be 0.88 m clear of the
water level. Clearance over normal water
level is 7.62 m.

The reinforced concrete deck of the
bridge acts compositely with the 1.37 m
deep twin trough shaped steel girders.
The girders (which were fabricated in
Adelaide and carted by road transport to
the site) rest on reinforced concrete piers
and abutments. These are founded on
0.5 m diameter reinforced concrete piles
set inside cvlindrical driven steel casings.
The abutments have been set well back
from the river banks to minimise inter-
ference with water flow in case of flooding.

The two outer spans measure 32.15 m
in length and the middle ane 42.07 m, The
steel girders of the central 22.6 m were
bolted to the adjoining sections. This was
done to facilitate its removal and replace-
ment by a lift span il this should be
required at some future time.
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Taken in 1938, this photograph shows the concrete counterweight and the associated
towers. At this time the lift span had been immobile for 11 years. The counterweight and

towers were remaved in 1970 1o give sufficient clearance for trains carrying semi-trailers

between Parkes and Western Australia,

Doors have been provided to allow
access to the interior of the hollow
reinforced concrete  abutments.  Other
openings in the faces of the abutments
allow the girders to be entered for
maintenance purposes. The diaphragms
across the girders at the pier positions
also have manholes so that there is a
continuous passage from one end of the
bridge to the other through cach of the
box girders.

At ecach side of the abutments, the
filling is steeply sloped to reduce the
carth pressure loading on the abutment.
Concrete pitching was placed on the

SEPTEMBER, 1977

exposed face of the filling to protect it
from erosion or scouring in case of
flooding,

The new Menindee Bridge over the
Darling River was opened to traffic on
11 February, 1977. On that date the old
road which followed the river in a loop
around the town and shared a bridge with
railway tracks ceased to be part of Trunk
Road No. 68. The 3.5 km detour has
been replaced by a more direct (L9 km
route through the town itself. The end
['L‘_\Lll'l; more convenience, |I!.3$'S \'-'LI.S[L'Li
time, growing trade opportunities for the
people of Menindee and safer travel. @
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pioneered n Australia

As engineers, architects and other
designers well know, there are few low-
cost materials which combine both high
compressive strength (resistance to crush-
ing forces) with high tensile strength
(resistance to stretching forces).

One way to achieve both types of
strength at an economical cost is by using
combinations of materials, each giving
the desired qualities to the total.

A natural invention

Nature has provided us with examples
of this “two-phase™ principle. Mineral
salt crystals, especially those of calcium,
embedded in a matrix of the animal matter
essein, make up bone. Bone is a “building
material™ that even present-day engineers
find difficult to match, Few metals or
metal-composites can match its standard
of strength combined with lightness.

PAGE 10

Anyone who has ever worked with
wood is well conscious of its fibrous
reinforcement. With the grain running
lengthwise, sawn lengths of wood can be
used to construct buildings which can
last for centuries.

Man’s inventions

Reinforced concrete, with steel rods,
cables or mesh embedded in it, has been
around since 1875. Fibre-reinforced
plastic (usually glass fibres in polyester
resin, i.e., “fibreglass’) is valued for its
versatility and tailored toughness.

Now Reinforced Earth

Anyone who has tried to pull out even
a straight piece of fencing wire well
¢mbedded in the ground must have been
surprised (and no doubt annoyed) by the
frictional grip between metal and earth.

Remforeed e W forms the basis of the

I r S i R
\f M I R
eNE o Seven Hills raifway fie

This frictional grip is the phenomenon
that makes the reinforced earth process a
practical proposition.
First used in France

The reinforeed earth process of building
retaining walls was developed in 1966 by
a French architect and engineer, Henri
Vidal. The system was first used by the
French Highway Administration to build
a series of embankments along the Nice-
Menton expressway, The results demon-
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strated the technical and cost advantages
of the technique, especially when applied
to large-scale works.

Granular earth 1s a cheap and widely
available material but  with limited
mechanical properties. However, these
can be significantly improved with linear
reinforcing elements suitably placed and
retained within the earth mass. The
reinforced earth system allows vertical
carth-filled retaining walls and embank-
ments to be built without the usuval
massive  (and expensive)  concrete
structures and footings otherwise required.

Other advanrages

Reinforced earth structures can usually
be constructed faster than other types.
They can be built as high as 30 m even
on poor foundation soils since there are
no heavy point loadings. They are
resistant to vibration damage from live
loads and earth tremors. A reinforced
earth structure can be built close to
existing buildings or roads, as all work
can be done within the wall. Reinforced
earth walls are of particular advantage at
“difficult™ sites. A wall of much less bulk
and weight results and due to its flexibility
can absorb greater differences in settle-
ment. For similar situations normal walls
would require extensive foundations,
possibly with piles or piers extending
down to a firmer stratum.

SEPTEMBER, 1977

What it consists of

A reinforced earth wall is basically a
simple structure. It is faced with broadly
cruciform slabs that interlock at their
corners, Onto cast-in lugs or tie strips on
the back of each of these facing pieces
are bolted a number of steel straps, usually
galvanised. These run horizontally back
into the earth fill, providing by their
tensile strength the needed reinforcement.
They are anchored in the earth purely by
{riction with the granular soil particles
bearing on them, just as in the case of the
piece of fencing wire mentioned carlier.

Unlike the fencing wire, these reinforc-
ing straps are broad, flat and ribbed 10
give a greater grip. Usually they are
guillotined from 5 mm sheet to suitable
widths, generally 40 mm or 60 mm.
Naturally, lengths vary according to the
widths of the work concerned.

The pre-cast face panels can have their
outer surfaces finished in a wide variety
of decorative styles, They can be
patterned, ribbed, brushed or have an
exposed aggregate surface  whatever 1s
needed to suit the design needs of the
location.

Construction method

Details vary according to site demands,
but reinforced earth siructures generally
follow a fairly standard building process.

First, a comparatively light concrete
footing is cast on a levelled (and sometimes
compacted) soil foundation. A row of
half-panels is placed along this with spacer
bars to ensure correct spacing. Then the
first row of full-face panels is placed in
position between the half-panels and the
units interlocked and temporarily clamped
and wedged. Sealing materials are usually
used between panels.

Filling and reinforcement

Backfilling then proceeds. In many
cases the local soil may have the required
frictional characteristics, but sometimes
it must be mixed with or replaced by
material from another source.

As the backfilling level rises, the
reinforcing straps are laid horizontally on
the surface and bolted to the face panels.
The process of placing face panels, back-
filling and attaching reinforcing straps
continues until the wall reaches the
required height, where a final row of
half-panels gives an unbroken horizontal
top edge. This can be capped if desired
for aesthetic effect.

Although progressive compaction is
not always necessary (o achieve the
required frictional bond between soil and
reinforcing straps, it is usually carried out
to prevent subsequent settlement of the
fill, since in most cases there will be live
loads imposed on it.
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Curves and corners

By careful placement and attention to
jointing, curved embankments can be
built of reinforced earth, but these are
necessarily of fairly long radii.

The more usual practice is to design
for right-angle corners, which fit in well
with the general square blockiness of
reinforced earth structures, Although pre-
cast corner posts can be used, Australian
and overscas cxperience has lavoured
cast-in-place units, which naturally freely
adapt to minor mis-alignments,

Contractors

The reinforced earth method of con-
struction is patented world wide, the
licensees in Australia and New Zealand
being Reinforced Earth Pty Ltd. This
company is the design contractor to the
Department for the works described in
this article.

LOCAL COUNCIL FIRST

The reinforced earth method is only a
a relatively new technique in Australia,
but it has already made a considerable
impact.  The first reinforeed earth wall
to be built in Australia was erected at
Smith Street, Parramatta, by the Parra-
matta City Council, and was completed
in early 1976. The Department of
Main Roads has shown a willingness (o
quickly follow this lead and adopt this
innovative construction method at suitable
sites. Other State Road Authorities are
also building reinforced earth walls or are
considering applications of the technique.

DEPARTMENT'S WORKS
Railway Overbridge at Menangle

The first reinforced earth wall built by
the Department was completed early in
1976 on the F5—South Western Freeway.
The wall retains the spill-through abut-
ment under twin bridges which will carry
the FS over the Main Southern Railway
line at Menangle. The wall allows
sufficient clearance for future duplication
of the railway track.

Railway Overbridge, Beauchamp Road,
Borany

To serve the new container port at
Botany a number of roadworks are being
undertaken. Reinforced earth is a feature
of one of these, A nmew six lane railway
overbridge is being built in Botany Road
near its junction with Beauchamp Road,

The main feature of the bridge will be
the use of reinforced earth. A reinforced
earth wall will retain the fill of the embank-
ment and also, act as the abutment for
the bridge —giving a great saving in cost.
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Also by using the wall as the abutment,
differential settlement between the bridge
and approaches 1s entirely eliminated. The
bridge deck automatically follows the
movement of the fill in the approaches.

Railway Overbridge at Seven Hills

Another application of reinforced earth,
built by Blacktown Council, is in the road
approaches and access ramps leading to
the railway overbridge adjacent to Seven
Hills station, west of Sydney, on the Main
Western Railway.

The overbridge carries Seven Hills Road
over the railway and eliminates a level
crossing. The road at this site crosses a
drainage channel and the foundation soils
in the vicinity vary from firm to the soft,
wet clays typical of the area,

The main advantage of reinforced earth
in this case was the speed with which the
work could be done and the overbridge
opened to traffic on this busy Secondary
Road.

Approaches to Bondi Junction By-pass
The Bondi Junction By-pass, presently
being built, also comtains reinforced carih
walls. The by-pass consists of eclevated
road approaches leading to a viaduct
between Vernon and Adelaide Streets,
Bondi Junction. The complete by-pass
extends from Ocean Street, Woollahra,
to Old South Head Road at Bondi Road.
This new road is located in an old
suburb of Sydney which is closely settled
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and, as a consequence, any reduction of
the space required reduced the number of
propertics affected.

The reinforced earth retaining walls with
their vertical faces permitted the approach-
es to the viaduct to be built with less over-
all width than with an cmbankment
retained by a traditional crib  wall
or a cantilever retaining wall with a
wide base. To blend with the buildings in
the area, an exposed aggregate finish was
chosen for the precast face panels.

North Parramatra By-pass

Another example being constructed by
the Department occurs on part of the
North Parramatta By-pass. A portion
of this road, between the bridges over
North Rocks Road and Darling Mills
Creek, is elevated on an embankment and
reinforced earth walls have been used to
reduce the width of the embankment and
the cost of land acquisition.

Epping Road Overbridge, North Ryde

A partial grade-separated interchange
at the intersection of Lane Cove Road and
Epping Road is presently being con-
structed. Epping Road will cross over
Lane Cove Road and the raised
approaches are being retained by the
reinforeed earth technigue. The foundation
material at this site contains some weak
points which would require more extensive
foundation for a normal wall. @




Warringah Freeway Fulure

Here we look into the not-too-distant future to see how the
next section of the F1 Warringah Freeway will appear from
the air. This impression is among the many adaptations of
aerial photographs prepared each year by the Department's
Artist-Draftsman, Mr Wal Willott of the Urban
Investigations Section.

The overbridge at Miller Street, Cammeray is shown at the
bottom left while above it is the bridge which carries West
Street over the Freeway. Near the centre of the illustration,
the Freeway can be seen crossing over Brook Street and then

under Merrenburn Avenue, before it joins Willoughby Road
at Naremburn.

This section of the F1 should be completed and available
to traffic in 1978. Following the recent Government
announcement on inner-urban freeways, proposals for the
continuation of the Warringah Freeway beyond Willoughby
Road have now been cancelled,. However, the Gore Hill

Freeway, to link the Warringah Freeway at Willoughby Road
to the Pacific Highway al Longueville Road, Lane

Cove, will be retained as a long-term proposal, with low
priority.

PAGE 14
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SNOW —

Great on the Slopes
but Treacherous
for Traffic

Department faces special problems
in keeping roads cleared of snow

Although the length of Australian
roads needing snow clearing can be
measured in hundreds of kilometres,
compared to the many thousands in
North America and Europe, they
present some problems which are
peculiar to this country.

Strangely enough, the comparative
mildness of our snow country climate
creates problems. In much of North
America and Europe, wintertime
temperatures range from —40° C to
0° C. In our snow areas the range is
generally from — 16" Cto 5° C.
Periodic partial melting is followed
usually by night-time refreezing. This
makes it impossible to hold a snow
base on the road for any length of
time, so the use of sand or other fine
aggregate to give traction is very
limited in effectiveness. The problem
is accentuated by the fact that normal
Australian snow is heavier, wetter
and subject to occasional rain storms
between snowfalls,

Just heaping up the snow cleared off
the road in windrows along the sides
as is customarily done in the northern
hemisphere is impractical in Australia.
Meltwater would simply run over the
road and freeze into a dangerous ice
slick overnight.

Only two Works Offices in
Australia carry on full-time snow
clearing. These are the Country Roads
Board's establishment at Benalla (Vic.)
and the Department's at Cooma, The
Department is directly responsible for
the Snowy Mountains Highway,
Monaro Highway and Kosciusko Read.
It also undertakes certain works on

behalf of the National Parks and
Wildlife Service for the construction
and maintenance of roads within the
Kosciusko MNational Park.

Snow clearing is a vital safety
measure and the Department is
responsible for keeping the roads
clear and as safe as practical for road
users. Most of these would be tourists
with little or no experience of
driving in snow conditions.

National Park rangers are
responsible for the control of traffic
in the Kosciusko National Park. Close
lizison between the two groups
ensures that snow clearing is co-
ordinated with traffic movement.

The Department’s snow clearing
organization operates from three
sub-depots located at Wilson's Valley,
Kiandra and Jindabyne. All depots
provide accommodation for the work
crews, fuel and full workshop
facilities.

At Kiandra during the 1977 winter,
with the heaviest falls since 1968,
there were six consecutive mornings
with temperatures below —20° C,
cold enough to solidify the distillate
fuel for the generators and heating
plant. The next fortnight produced
heavy snowfalls with 2 m drifts along
the Snowy Mountains Highway and
the Guthega Road and a continuous
snow cover from Brown Mountain

through Cooma to Talbingo Mountain,

During the peak of the snowfall, all
plant worked for 120 straight hours,
a fine tribute to sound original choice
and excellent care and maintenance.

A winter wonderland but a possibly deadly trap for the unwary and those
inexperienced in driving in snow conditions. Most road users in the snow
country would fit that description. This photograph was taken on the
Alpine Way in June, 1977.

The Department's snow clearing
plant operating out of the three
sub-depots include the following:

- Three truck-type snowploughs
(currently being replaced by new
units at an approximate cost of
$300,000).

:: Four Swiss blower-type snow-
ploughs.

+» Two 6x6 graders,
 Four 4x4 graders.
- One Class Four dozer,

- Two 4-tonne 4x4 trucks with
blades.

2 Four Epoke salt/sand spreaders.

In action, the most spectacular of
these are the Swiss-made Rolba R1500
rotary or blower-type ploughs, which
are featured among the illustrations.
A total of 375 horsepower is produced
by the two rear-mounted engines, one
for traction and the other providing
power for the rotary blades and
blower section. All four main wheels
are driven and steering is by the rear
pair.

At each pass the Rolba gives a
2.44 m wide clear path, throwing the
snow 20 m to 30 m away, depending
on its density and other variables.

An unusual feature of this type of
plough is the passenger cab just
forward of the engine compartment.
This can be used for general passenger
transport or by a relief driver when
the equipment must be kept on the
job for long periods.







Left: Rolba demonstrates its throwing
ability, clearing windrows along the
Snowy Mountains Highway in late
July, 1977.

Bottom left: Another view of a Rolba
in action, this one at Perisher Creek
in June, 1977. The action of the
machine is here being critically
watched by Plant Instructor

J. Gardiner.

Right: A view of a Rolba at rest,
clearly showing the rotary blades that
chew through the snow and feed it to
the blower, and the rear wheel
steering.

Below: A driver's eye-view of the
Snowy Mountains Highway near
Sawyer's Hill, cleared of snow and
ready for traffic.

‘“P"}"‘ W







About 100 km from the Queensland
border and almost 200 km west of Bourke,
is the “town™ of Wanaaring.

Wanaaring (the name rhymes with
“starring™) is located close to the Paroo
River, a typical inland river. That is, a
river that isn't always all there, wet
sometimes is all roe present, spreading
across the flat countryside, Kkilometres
wide in times of flood.

The Parco River rises in the Moriarty
Hills west of Charleville in southwestern
Queensland. It flows in a southerly
direction into New South Wales and
usually peters out in a series of swamps
and billabongs, somewhere south of
Wanaaring. Although topographically a
tributary of the Darling River, it seldom
reaches that far, except in extremely wet
seasons. Besides its main channel, the
Paroo River at Wanaaring also pours
its waters along two by-washes or flood
channels. Before these three channels
were first bridged at the turn of the
century, even a moderate river high would
cut off a considerable stretch of the
country to its west from access to Bourke,
which was and still is the nearest railhead.

The origins of Wanaaring reflect the
pattern of development of many similar
Australian towns. Few dependable records
exist to date its actual beginnings and
historians have been forced to make some
well-founded surmises. As in so many
similar cases, the local cemetery and its
headstones provide useful data. One
records the death in 1884 of pioneer James
Stephenson who had been born in Scot-
land in 1799,
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Left: The flatness of the country around
Wanaaring is evident in this 1951
phaotograph taken from the approach to
By-wash No. 2 br

Top right: The steelwork of the abutmem
of the new Paroo River bridee immediarel)
after welding was ('r.'.mpfu"h";f in October,
1975,

Botrom right: Abutment framework
rash No. 2 bridge is enclosed in

Sorms, while protective concrete encase

ment cures around them, Ocrober, 1975.

Below: Wanaaring—196 km back
o' Bourke. A bend of the Paroo River
can be 'n in the lower right quarter of

the phorograph, taken in August, 1977,




From other evidence i s been
assumed that Wanaaring began to be

cognised as a teamsters’ centre in the
late 0's. It continued to flourish until
the end of the first World War. At i
peak, Wanaaring reached the status of a
“three-pub town'™,

In 1897 it was described as “a post
town, 616 miles W of Syvdney, with money-

with the Metropolis by coach to Bourke,

113 miles distant, thence rail; coaches also

ply to Wilcannia, Hungerford, Brewarrina

Dawns and Bourke. - 1,824

es, 3,115 cattle, 608,250 sheep. There

are Iwo Iy (Royal Jd Vietoria), a
average attendance

eneral stores, and

*. (from *The

Importers” Directo
by Gordon and Gotch).

With the growth of motor traffic in the
earlier part
importance declined, as did its population
which 1s currently somewhat under 200.
The “pub count” is now down to one.
But Wanaaring still retains its function as

a service and communications centre for

the district, a supply depot and
gathering place.

ROADS AND ROAD-USERS

Wanaaring stands at the intersection
of two long outback roads. The east-west
route is ! pad 4 which runs from
Bourke (on the Mi | Highway) to

route is Main Road 429, which runs
the Barrier Highway at Wilcannia to the
land border at Hungerford. Wes
in Road 405 has an
improved gravel surface for 105 km. West
of Wanarring to Milparinka the road is
formed only, with an unformed length of
about 50 km approag 12 the South
Australian border. The entire length of
Main Road 429 is formed only.

Main Road 405 is not exactly a busy
road but, to an average of about 60
drivers a day (the 1970 Annual Aver:
Daily Traffic figure), it is an 1mportant
route.

The Old Structures

to early Department of
Public Jorks Annual Reports, the
original three bridges over the Parc
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Above: The Paroo Ri in a H'l"“l'l'j'-’i‘l'.'r

mood in 1951, In the background is
original Paroo River bridge, here well

above water level.

Left: After the 1964 flood.
Scouring damage to the abutment is clearly
nt n this photograph.

Befow: The new By-wash No. 2 bridee
under construct in O or, 1
The contrast in width compared with

the old bridge is already very obvious,
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and were of timber construction. The fact
that they had been in service for over
three quarters of a century, surviving
fierce floods and storms, 1s a tribute to
the craftsmanship and skills of the early
engineers and workmen who built them.

The highest flood reliably recorded at
the site occurred in 1942, when water
covered the decking by as much as 0.3 m.
Local legend and some historical sources
claim a greater depth for a flood in 1890,
but there are no accurate records to verily
this possibility.

The only basic alteration to any of
the bridges was in 1953, after floods
scoured out the approaches to the By-
wash No. 2 bridge. The structure itself
was still sound, so the scoured-away
approach portion was bridged by timber-
decked steel extensions which brought the
original 22.9 m length to 53.3 m. By-wash
No. 1 bridge remained at its original 61 m
length and the main Paroo River bridge
stayed at 103.6 m,

The original bridges were single-lane
structures 4.6 m wide between kerbs
sufficient for the traffic of the carly days
of their life. Flooding in 1964 severely
eroded the approaches and scoured the
abutments, further emphasising the need
for improvement.

The New Bridges

Three years ago it was decided that the
existing bridges had reached the end of
their useful economic life and would be
replaced by three flood-free crossings. On
6 December, 1974, a tender from M. &
E. Firth Civil Constructions (Tamworth)
Pty Ltd was accepted for construction of
three new bridges and demolition of the
old ones.

The new bridges have been designed to
provide at least 0.3 m clearance above the
highest recorded flood level, that of 1942.
This, together with the raised approach
levels adopted, should ensure that this
formerly vulnerable section of Main Road
405 should remain flood-free and traffic-
able even during the worst “wets'” in the
Paroo River’s southwestern Queensland
catchment area.

Because of the nature of the stream and
the variations possible on the channel
profiles, it was not possible to determine
the necessary bridge waterway sizes by
“rational” methods of exact measurement.
Accordingly, a 50 per cent addition over
the old waterway lengths was planned to
allow for such unpredictable
changes.

The new bridges are on a straight
alignment approximately 13.7 m down-
stream (south) of the older structures

future

which were kept in service during con-
struction. A new alignment was adopted
to avoid construction of temporary side
tracks and consequent indefinite traffic
delays which could have resulted from
even minor flooding during the construc-
tion period.

All three new bridges are of identical
modular design, varying only in number
of support substructures and number of
spans, and therefore in length. The main
channel bridge consists of nine 12.2 m
spans to give a length of 109.8 m. Each
of the by-wash bridges has five similar
spans and is 61 m long.

Kerb-to-kerb width for all three bridges
is 7.3 m, providing for one lane of traffic
in each direction. No footways have been
provided and the traffic rails on the kerbs
consist of steel posts with corrugated
steel guardrails topped by steel angle.

The superstructure of each bridge is of
composite steel universal beam and re-
inforced concrete slab construction. The
supporting substructures consist of driven
steel universal bearing piles in trestles and
steel-framed abutments braced by steel
angles. The outer piles of cach set of four
are angled at 1 to 8 to resist lateral forces.

This type of bridge construction was
chosen to reduce the amount of concrete
in the total structure, as cement is fairly
expensive in the remoter western areas of
the State. A similar bridge built at
Quondong near Broken Hill had already
proven the advantages of this type of
structure, being rapid in construction,
economical in first cost and low in
maintenance costs. Corrosion of steelwork

is much less of a problem in these arid
regions than it is in the damper coastal
regions,

The concrete that was needed for on-
site pouring was batched on the site using
sand from the Paroo River itself and
aggregate from a quarry at Byrock, about
260 km away.

The abutments at the ends of the
bridges are of the spill-through anchor
beam type consisting of a steel frame
mounted on two rows of four vertical
steel piles. All frame members which were
to be buried in the fill of the approaches
were encased in concrete as a protection
against corrosion, as these members would
be inaccessible for maintenance after the
approaches constructed. As a
protection against the flood-time scouring
which proved such a problem with the
original bridges, the slopes of the
approach embankments at the abutments
are protected by sandbag revetments using
a weak sand/cement mix in hessian sacks.

All exposed steelwork and the piling
members down to 1.5 m below ground
surface level have been given special
protective treatment. After grit blasting
to remove scale and surface oxidation, a
two-part inorganic zinc
silicate primer was applicd. This was
followed by a finishing coat of chlorinated
rubber paint in a bamboo colour that
blends well with its surroundings.

Following completion of approach
roadworks, the new bridges over the
Paroo River and its by-washes were
opened to traffic on 10 August, 1977,
The contractors then began the demolition
of the three old structures which had
served so long, if not always so well, @

were

solvent-borne

The completed bridges the Paroo River and its by-washes, taken just before

demolition of the old bridges was begun.
furthest from the camera. August, 1977,

The bridge over the main channel is the one

A similar view of the bridges surrounded by floodwaters appeared on page 18 of the

September, 1976 issue of **Main Roads”.
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In Malaysian cities such as Kuala
Lumpur, road traffic tends to be a
heterogeneous mix with a greater variety
of vehicles than are generally found on
Australian thoroughfares. Besides the
usual cars, trucks, buses, etc., there are
large numbers of two-and even three-
wheeled vehicles, motorcycles, scooters,
mopeds, pushbikes and a variety of small
delivery and passenger units. As most
people may have noticed, mixing different
kinds of traffic on a road is a good way
to both slow down the flow and at the
same Lime increase the accident rate,

As in most of the world’s great cities
that are undergoing rapid development
Kuala Lumpur is meeting a common
problem. Road traffic
rapid rate and the city’s “arteries” are

s growing at &

becoming clogged. This results in loss
of time and money, wear and tear on
machines and men, increased air and
nois¢ pollution and general inefficiency
all around.

Most cities are fighting hard just to
stay abreast of their current problems.
Up-dating existing traffic control systems
usually means high capital expense, not
just from the cost of the new installation,
but from the removal and scrapping of
the outmoded equipment, which may
have been originally planned for a much
longer service life.

Just some of the variety of Kuala Lumpur traffic is shown in this photograph. Besides

cars, three different tvpes of two-wheel vehicles can be seen here.
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In this respect, Kuala Lumpur is in the
fortunate position of not having a great
deal already invested in traffic control
equipment. So when the Government of
Malaysia determined to install a modern
traffic control system in that city, they
could afford to decide on the most modern
available, with reserve capacity and the
ability to be expanded to meet projected
future needs.

The area traffic control system to be
installed in Kuala Lumpur is the first to
be financed by the World Bank. From the
beginning it was a condition that the
client (the Malaysian Government) retain
consultants up to the time of awarding
the contract. To date these consultant
firms have been Wilbur Smith, Kuttner
Collins, and Valentine, Laurie and Davies.

The Kuala Lumpur authorities had little

traffic engineering and electronic expertisc.
Consultants generally, although strong in
civil and transportation engineering, are
not necessarily familiar with sophisticated
clectronics, especially as applied to
computer-operated, co-ordinated traffic
signal systems. The consultants therefore
retained the Department of Mator Trans-
port to offer technical advice and share its
expertise during the preliminary specifi-
cation stage in 1975. On 30 June, 1976,
the Department of Main Roads took over
responsibility for traffic signals and other
traffic management facilities from the
Department of Motor Transport (see
article in September, 1976 issue of “Main
Roads™, pp. 8-10) and
including Mr Sims, were transferred 1o
this Department.

many officers,

Tenders closed on 26 May, 1977, and
Valentine, Laurie and Davies requested
further technical assistance in  the
evaluation of the tenders received. The
Premier of New South Wales, the Hon.
Neville Wran, and the Commissioner for
Main Roads, Mr A. F. Schmidt, approved
that Mr A. G. Sims, the Department’s
Traffic Systems Manager should attend
to provide this assistance at the cost of
the consultants,

The full evaluation period started one
week before Mr Sims arrived in Kuala
Lumpur on 9 June, 1977, and lasted
until 28 Junc.

As well as the consultants already
mentioned, the authorities in  Kuala
Lumpur retained an English firm (o act
as their advisors and to oversee the work
of Valentine, Laurie and Davies. The
Consultant Engineer in charge was Mr
D. Overton, who has had wide experience
in arca traffic control and was involved
with both the London and Glasgow
systems and had further experience in the
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Arthur Sims with one of the installations that have helped ro give New South Wales one
of the world’s most advanced traffic control systems. This remate-controlled TV camera
keeps its eye on traffic on Sydney Harbour Bridge.

U.K. Department of the Environment
and the Traffic and Road Research
Laboratory.

A total of six tenders were submitted,
including two from Philips TMC Pty Ltd.
One was based on the svstem designed by
the Department in  conjunction with
Philips and generally referred to as the
Sydney Department of Main Roads
system. It is the type currently in use in
Svdney, Newcastle and Wollongong and
is considered by many world authorities
to be the most advanced available any-
where.

Philips also submitted a
entirely their own, which originated with
the parent company in the Netherlands.

In the week before Mr Sims arrived in
Kuala Lumpur, two tenders were rejected
on legal grounds. They were also the most
were given no further
consideration. Thus there were finally
four tenders to be given full techmical and
financial already
mentioned and one each from General
Flectric Corporation and Sumitomo.

The total evaluation programme by a
team which included Mr Sims lasted for
with the final report
the day

proposal

expensive and

cvaluation—the two

over three weeks,
being printed on 27 June, 1977
before Mr Sims returned to Svdney.

[ the preliminary stages of the tender
examinations, many departures from the

given specification were unearthed by the
evaluation team., Mr Sims’ specialised
knowledge was particularly useful in the
clarification and elimination of these
anomalies; in some cascs through corres-
pondence with the tenderer involved, in
others through a series of meetings with
the technical representatives of the
relevant organisations. This aspect alone
fully justified the allow
Mr Sims to be present in Kuala Lumpur
during the investigations.

decision to

The final decision of the evaluation
team was in favour of the Philips system
known as the Sydneyv Department of
Main Roads system. In this regard il is
noteworthy that the selected system was
the only one whose design was principally
carried out by a government authority.
The others were all of commercial origin
in their entirety.

As a result of this tender, it can be
expected that the commercial interests
involved in area traflic control will in
future attempt to include in their designs
advanced features and
principles that are already standard in the
New South Wales installations. This is
certain to reflect favourably on the State

many of the

of New South Wales in general and the
Department  of  Main  Roads in
particular. @

PAGE 25




New rail overbridge

1L AL I

to ease traffic flow
around Flemington [Vlarkets

As part of a traffic improvement plan for

J,:f:" the Flemington Markets area, the Depart-
‘9 ment in November, 1976, brought inte
service a bridge spanning eight sets of rail

tracks at Marlborough Road, Strathfield.
In order to eliminate piers close to or
between the tracks, the bridge was
designed with a large central span
supported by shorter end spans canti-
levered out from piers partly recessed
into the embankment.

The problem of balancing the upward
thrust on the abutments caused by the
load of the central span on the short end
spans was overcome by using abutment
ground anchors. This is a comparatively
new principle in bridge work, but one
which is now finding wider application.

The consulting engineers, Bull, Ferranti
and Collier Pty Ltd, designed the bridge,
using pre-cast pre-stressed concreie girders
to support a cast in-situ concrete deck.
The pre-cast girders obviated the need for
temporary support work near the rail
Lifting one of the cantilever end span girders into position on one of the narraw wall-type tracks and so avoided interfering with

piers. In the background can be seen portion of the old br iddge, with its narrower normal day-to-day rail traffic over this
between-pier spacing.

busy section of the line.

]
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Left: A general view of the Marlborough
Road railway overbridge. The photograph
emphasises the wide between-pier
clearance achieved by supporting a long
centre span between shorter cantilevered
end spans.

Right: A close-up of one of the piers
ser into the embankment.

Below right: The aluminium launching
truss nused to position the centre span
zirders.  The transverse rails on which

it tracked sideways can be seen projecting
out from the cantilever span,

The end-span girders are cantilevered
over the tracks for 8 metres from the
piers, which are set back 4.3 metres from
the centre of the outside lines of the
tracks.

FOUNDATIONS

Foundations for the shm wall-type
Dicrs are rectangular concrete rUUllll__IlS
cast directly onto hard Each
abutment is supported on four cast-in-
place reinforced concrete piles. The piles
are belled at the toes to provide additional
resistance against uplift.

The 40 mm bar tendons for the ground

shale.

anchors, which provide the main resistance
to the upthrust from the mass of the 46
metre central span, are taken through the
piles and 6 metres into the shale below.
The tendons, compleie with end plaies,
were lowered into 200 mm diameter bored
holes (which were continuous with holes
formed through the centre of the piles)
and were grouted for a Jength of 3.5
metres at the lower end.

A capping beam across the top of the
four piles incorporates the upper anchor
plates for the ground anchors. In addition,
40 mm bolts to hold down the girders
were cast into the capping beam.

After the vertical tendons were stressed
and grouted, the end span girders were
placed in position by mobile cranes with
a capacity of up to 125 tonnes. The ends
of the girders were then anchored to the
pile capping beam by steel plates 60 mm
thick spanning the top of each girder and
secured to the lower pile capping beam
by the 40 mm high-tensile bolts.
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ERECTION

The eight central 30 metre long “drop-
in”  girders positioned  with a
lightweight aluminium launching truss.
Weighing approximately 8 tonnes, the
truss has been used for the erection of
several road bridges in the Sydney region
and has clearly demonstrated its ability to
assist in the placement of heavy girders.

To minimise disruption to road and rail
traffic the girders were erected at night.
The truss was cantilevered 27 metres out
over the rail tracks by counter-balancing
weights  and

WEre

one end with concrete
winching the truss forward until the
leading end reached the far pier. The
centre span girders were lowered nto

position by hydraulic rams supported by
trolleys running along the top of the

truss, at the rate ol one a night.

Bearing pads to support the girders and
allow for expansion of the bridge were of
Eight
cross diaphragm suffening beams were
cast between the girders, and the open
deck space between the girders was closed
in by 30 mm thick pre-stressed concrete
panels 10 serve as permanent formwork.
I'he deck and kerbs were then concreted.

the laminated elastomeric type.

DESIGN

A feature of the kerb work on the
bridge is the rope finish on the exterior
faces of the kerbs, which creates a vigorous
vertical ribbing effect in striking contrast
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J'-ff A centre Ry elel ] .J."J-r'g.l'la,'f' |‘r|'."n;..r lowered
into position,

Below:! An ae omparison of the old
bridge with the new one, while the larrer
was still under construction.  Julv, 1976,
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to the smooth-sided girders below. The
finish was achieved by simply nailing
lengths of rope inside the formwork it
was carried through onto the abutments
themselves, to give a strong unifyving
effect.

The hollow rectangular section girders
were manufactured at the EPM casting
yard at Blacktown. They were cast with
foam polystyrene cores and have sharp
exterior corners, resulting from the use of
special mortar-tight steel forms. The
sharpness of the edge so formed adds
crispness to the finished lines of the
structure,

The hand railing for the bridge is of a
design which accentuates the horizontal
lines of the bridge and at the same time
provides an interesting pattern of vertical
bars. The *Flemington™ green chosen for
the handrails was selected to harmonise
with the colour of many of the new market
buildings.

The 72 metre bridge, with a 46.2 metre
centre span and two 13.2 metre end spans
carrics two lanes of traffic, a footpath and
a service duct. It was completed within
ten months from the commencement of
construction work on site and was opened
to traffic on 29 November, 1976. The
contractor was Pearson Bridge Pty Ltd,
whose contract price was $495,667.

Additional concrete work associated
with the bridge construction included
the retaining walls along the approach
embankments constructed by the Depart-
ment's forces. The sandstone facing
work to the abutments, and the approach
road works were completed by the
Strathfield Municipal Council. @
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Top right: A close-up of the handrail
design.  The varied spacing of vertical
bars and support members provides an
mnteresting r'.rm'r'pfu_r :lf flf‘&’hf and shacle.
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Centre: One of the abutments, showing
how the rope finish to the cast concrere

has been carried down as a unifying
fearure.

Right: It doesn’t take them long!
Shortly after the bridge decking was
completed, graffiti appeared on the
still-exposed face of one of the piers
facing the railway line.
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Flemingtion Markeis:

their effeect on road use and
roads planned for the area

In 1975 the new Sydney markets at
Flemington were opened. They replaced
the old markets at the Haymarket and
are located roughly in the centre of the
metropolitan  area, a fact that may
surprise many people. The site, approxi-
mately 41 hectares is easily
accessible to producers and suppliers and
has its own rail facilities, as well as being
served by road.

On the site there is a combination of a
wholesale farm produce market and
associated commercial development, in-
cluding a shopping/office complex and a
hotel/motel. Parking space caters for
about 3 000 moror vehicles and in addition
erower-sellers may park their vehicles in
one of the market buildings.

The new markets reflect modern layout
ideas in building design and arrangement
already proven in many similar markets
serving large cities in other countries.
in the 1960's the Paris markets were
moved from Les Halles to a new site at
Rungis 15 km south of Paris, and since
then the market has developed into the
largest of its kind in the world. 1t is linked
to a transport complex which includes
rail, road and air facilities allowing
easy access for distribution not only to
other areas of France, but also throughout
Europe. Although not serving as many
people, Flemington serves an area of the
same order. London also has transferred
its markets from the centre of the city at
Covent Garden to a more outlying area.

Since the Flemington Markets were
opened, traffic patterns in the area have
changed quite significantly. The main
arteries leading to the markets are
Parramatta Road from the east and west
and Concord Rd from the north. From the
south, some market traffic tends to use
residential streets through Strathfield and
Homebush 1o the detriment of the
residents and their environment, A
proposal by the Department to construct
a diversion of Ring Road 3 from Rhodes

in area,
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past the western side of the markets to
Liverpool Road will rectify this situation.
This diversion, a County Road, as well as
serving the markets, will help to relieve
the congestion on Concord Road and
The Boulevarde and provide a much
needed north-south link between busy
Parramatta and Liverpool Roads.

The new Marlborough Street overbridge
forms part of this north-south link. The
entrances to the markets, at  Austin
Avenue and Kerruish Avenue, lead off
Marlborough Road, while there is another
entrance at Potts Street which leads off
Parramatia Road. Traffic signals have
been installed on Parramatta Road at the

o =

FLEMINGTON
MARKETS =
AREA

1: 10,000

iy 4/ HOMEBUSH

Frovs moad
Camatary .
Tofiuma Hwy

Main Road System

Under Construction arcn. ramd

Proposed Roads
Qe Linke |

Major Local Roads

Marlborough Road and Potts Strest
intersections as these have become very
busy intersections with market traffic
moving in and oul.

Pemberton Street between Liverponl
Road and Ada Street is being re-
constructed and widened to four lanes,
and a new culvert over Cooks River is
planned as part ol this upgrading work.

The other major work in the vicinity of
the markets is the 6 km section of the F4
Western Freeway between Homebush and
Clyde. This work is at present in abey-
ance because of lack of funds. When
completed, there will be freeway
interchanges which will serve traffic using
the market complex. @

WESTY

HOMEBUSH

MAIN ROADS




TENDERS ACCEPTED BY COUNCILS

The following tenders (in excess of $20,000) for road and bridge works were accepted by Councils for the three months ended 30 June, 1977.

Council Road No. Work or Service Name of Successful Tenderer Amaount
$
Blacktown S.R. 2085 Construction of new bridge over Eastern Creek, R. Ryder Construction 120,900.00
Plumpton. Pty Luid.
Goobang Rural Road Construction of new bridge over Bogan River at Steve Parry Manufacturing 85,467.00
8 km from Peak Hill. Pty Ltd & Gand E. M.
Tinchnell.
Gosford Main Road 349 Construction of new bridge over Coorumbine Creek J. Parkinson 107,256.00
Great Lakes Trunk Road 90 Construction of 4 x 9.17 m span prestressed concrete Civilbuild Pty Ltd 113,998.00
plank bridge over Camerons Creck, 59.1 km north
of Newcastle.
Kyogle Rural Road Construction of a 3 span prestressed, reinforced F. E. Marsh & Co. Pty Ltd 133,850.00
concrete bridge over Gradys Creek.
Taree S.H. 10 Duplication of bridge over railway line at Chatham Quadrant Constructions Pty 83,861.00
Lid.
Taree S.H. 10 Duplication of bridge over Browns Creck Geoffrey Stewart 147,575.00

Yarrowlumla

Main Road 268

Construction of two bridges over Deep Creek

Constructions Pty Ltd.
Habali Pty Ltd

272,580.00

TENDERS ACCEPTED BY THE DEPARTMENT OF MAIN ROADS

The following tenders (in excess of $20,000) for road and bridge works were accepted by the Department for the three months ended 30 June,

1977

Road No.

Work or Service

Name of Successful Tenderer

Amount

Southern Freeway

State Highway No.

State Highway No.

State Highway No.

State Highway No.
State Highway No.

State Highway No.

State Highway No.

State Highway No.

State Highway No.
State Highway No.
State Highway No.
State Highway No.

State Highway No.

[

[ )

(]

3

City of Wollongong. Construction of new bridge over
the Freeway at Kanahooka Road, Dapto 927 km
south of Sydney.

Hume Highway. Shire of Mittagong. Construction of
new bridge over Bracmar Creek, 3.4 km north of
Mittagong,

Hume Highway. Shire of Gundagai. Manufacture,
supply and delivery of precast pretensioned bridge
planks for construction of bridge over Jones Creek,
Gundagai.

Hume Highway. Shire of Gundagai. Manufacture,
supply and delivery of precast pretensioned bridge
planks for construction of twin bridges over Punch
Street, Gundagai.

Hume Highway., Shire of Kycamba. Construction of
new bridge over Kilgowlah Creek, 13.2 km south
of Tarcutta.

Hume Highway. Shire of Kyeamba. Construction of
new bridge over Maclntyre Creek, 11 km south of
Tarcutta.

Hume Highway. Shire of Kyeamba. Supply and
delivery of up to 21 000 tonnes of fine crushed rock
pavement material to road formation between 3.5
km and 7.7 km south of Tarcutta,

Hume Highway. Shire of Gundagai. Supply and
delivery of up to 31 300 tonnes of fine crushed rock
pavement material to road formation between 3.5
km and 7.7 km south of Tarcutta.

Great Western Highway. City of Greater Lithgow.
Pressure grouting and stabilisation of reinforced
concrete pavement 3 km east of Lithgow to |
km west of Lithgow.

Mitchell Highway, Shire of Molong. Construction of
new bridge over Molong Creek at Erambie 5.6 km
cast of Molong.

Mitchell Highway. Shire of Abercrombie. Widening
of existing structure over Rocks Creek No. 4, 18.4
km west of Bathurst.

Barrier Highway. Broken Hill District. Construction
of two bridges over Willa Willvong Creek at 6.6 km
and 8.4 km east of Broken Hill,

MNew England Highway. Shire of Tenterfield. Con-
struction of new bridge over Browns Creek at 9 km
north of Tenterfield.

New England Highway. Shire of Uralla. Construction
of new reinforced concrete box culverts over Rocky
Creck at 90.3 km and 90.4 km north of Tamworth.

Allied Constructions Pty Ltd

Winnett Bros

Concrele Industries (Monier) Lid

Dvson-Holland Concrete Pty 1td

W. A. Winnett and Sons

W. A. Winnett and Sons

F. A. Delaney and Co. Pty Lid

F. A, Delaney and Co. Pty Ltd

Conerete Industries (Monier) Ltd

Bridge and Civil Pty Ltd

Dolland and Sleeman Pty Lid
Herbert Bros Pty Ltd

A. R, Dickinson Construction Co.

Piy 1 td.

Enfro Constructions Pty Lid

$
584,012.40
9y,842.00

50,129.00
88,900.00

94,903.00
59,979.00

112,980.00
179,036.00
39,893.00

328,458.00
34,724.00
202,332.64
99.708.10

155,382.00
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Road No. Work or Service Name of Successful Tenderer Amount
$
State Highway No. 9 New England Highway. Shire of Parry, Construction R. Bruno and M. Campese 96,206.50

State Highway No. 9

State Highway No. 9

State Highway No. 9

State Highway No. 10

State Highway Mo. 10

State Highway No. 10

State Highway No. 10

State Highway No, 10

State Highway No. 10

State Highway No. 10

State Highways Nos 10
and 11,

State Highway No. 14

State Highway No. 14

State Highway No. 16

State Highway MNo. 17

State Highway No. 18
Trunk Road No, 95

Trunk Road No. 95
Main Road No. 177

Main Road Nos 184
and 516.

Main Road No, 515

Unproclaimed Road

of a 4 cell 3 m x 2.2 m reinforced concrete box
culvert at Lahey’s Creck 27.4 km north of Tam-
worth.

New England Highway. City of Maitland. Supply and
lay up to 1520 tonnes of 20 mm dense graded
asphaltic concrete to construction of dual carnage-
ways between 259 km and 285 km west of
Newcastle.

New England Highway. City of Maitland. Supply and
lay up to 1400 tonnes of 10 mm dense graded
asphaltic concrete to construction of dual carriage-
ways between 25.9 km and 28.5 km west of
Newcastle,

New England Highway. City of Maitland, Supply and
lay up to 1300 tonnes of 10 mm dense graded
asphaltic concrete at construction site  between
8.2 km and 10.0 km west of Maitland.

Pacific Highway. City of Newcastle. Surface prep-
aration and painting of steelworks ol bridge over
Hunter River at Hexham.

Pacific Highway. Shire of Tweed. Protective treatment
of steelworks on the Bovds Bay bridge over Terra-
nora Inlet at Bovds Bay.

Pacific Highway. Shire of Manning. Repainting of the
Martins Bridge over the Manning River at Tarce,
Pacific Highway. Shire of Wyong. Supply and delivery
of up to 650 tonnes of 10 mm and [40 tonnes of
20 mm dense graded asphaltic concrete to re-
construction between Wallarah Creek and climbing

lane at Wallarah Hill.

Pacific Highway. Shire of Great Lakes. Supply and
delivery of up to | 260 tonnes of 10 mm dense graded
asphaltic concrete through town of Bulahdelah
between 96.3 km and 98.2 km north of Newcastle,

Pacific Highway. Shire of Wyong. Supply and lay up
to 800 tonnes of 10 mm dense graded asphaltic
concrete for resheeting pavement between 96,4 km
and 98.5 km north of Svdnev at Tuggerah.

Pacific Highway. Shires of Lake Macquarie and
Wyong. Supply and lay up to 970 tonnes of 10 mm
dense graded asphaltic concrete for various reseals
between Belmont North and Goldies Corner, south
of Wyong.

Pacific Highway and Oxley Highway, Various Shires.
Supply and delivery of bituminous cold mix 1o
various sites.

Sturt Highway. Shire of Kyeamba. Extensions to
reinforced concrete box culverts at Coreinbob
Creek and Mates Gully Creek, at 29.9 km and
30.2 km east of Wagga Wagga.

Sturt Highway. Shire of Kyeamba. Construction of
new bridges over Kyveamba Creek and flood plain
at 14 km and 13.4 km east of Wagga Wagga.

Bruxner Highway. City of Lismore. Repainting of
bridge over Richmond River at Ballina Street,
Lismore.

Newell Highway. Municipality of Parkes. Reconstruc-
tion of Clarinda Street, Parkes. Provision of
asphaltic concrete between Chamberlain Square
and Victoria Street.

Castlereagh Highway. Shire of Walgett. Construction
of new bridge over the Big Warrambool at 56 km
north of Walgett.

City of Wollongong. Reconstruction between 17.5 km
and 19.3 km from Wollongong. Supply and laying
of up to 9 000 tonnes of asphaltic concrete.

Shire of Wollondilly, Construction of bridge over
MNepean River at Maldon.

City of Campbelltown. Construction of new bridge
over Bow Bowing Creek at Campbelltown.

City of Blue Mountains and City of Greater Litheow,
Replacement of cable fencing on section of Main
Road No. 1834 —Berambing to Mount Victoria and
on section of Main Road No. 516—Bell to Scenic
Hill.

City of Liverpool. Construction of new bridge over
Cabramatta Creek at 2.0 km from Liverpool.

Municipality of Botany. Supply and delivery of 64
precast reinforced concrete box culvert sections for
structure over Springvale drain at Banksmeadow.

Boral Resources (N.S.W.) Pty Litd

Bitupave Ltd

Bitupave Lid

I. Mondello (Mondello
Decorating Specialists).

I. Mondello (Mondello Decorating
Specialists)

Kada Painting Contractors Pty Lid

Bitupave Lid

Bitupave Lid

Bitupave Litd

Bitupave Lid

K. V. & G. Urquhart

Siebels Concrete Constructions Pty
Ltd,

Siebels Concrete Constructions Pty
Ltd.

I. Mondello (Mondello
Decorating Specialists).

Bitupave Ltd

Allco Steel Erectors (N.S.W.) Pty Lid

Pioncer Asphalts Pry Lid

John Holland (Constructions) Pty Lid
Thiess Bros Pty Ltd
N, & R. McCook & R. & S. Calvert

G. Abignano Piy Ltd

Humes Ltd

49,324.00

46,620.00

42,744 (40

92,670.C0

20,500.00

119,847.00
27.306.00

44.314.00

27,128.00

17,081.00

42.474.60

64,528.80

432 85254

77,033.00

71,417.00

204,188.21

261,720.00

2,032,593.00
157,426.00
38,191.20

625,862.00
30,751.7
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MAIN ROADS

STANDARD

SPECIFICATIONS

Note: Imperial drawings are prefixed by
letter A, metric drawings by the letters SD,
instructions are so described, all other

items are specifications.

ROAD SURVEY AND DESIGN

Design of two-lane rural roads (Instruc-
tion—1964)

Data for design of two-lane rural roads
1973 .

Flful r.ountry cross  sections— bitumen

sealed pavement (Instruction—1972), .
Plan an lnngs:ctiun—‘fwu lane rural
roads

Standard cross sections for bitumen
surfaced two-lane rural roads (1973)..

URBAN DRAINAGE

Concrete converier ;
Concrete work other than bridges 9
Design of subsoil and subgrade drai n-
llmimcnon—l'n}] = ,
Gully grating (1969)
Gully pit with grating =
With kerb inlet only .
With grating and extended kerb inlet. .
With extended kerb inlet only 1
With grating for mountable kerb
Kerb and gutter shapes (1975)
Perambulator ramp
Vehicle gulter crossings (]974]
Waterway calculations for urlmn drnlnas=
{Instruction—1963) .

CULVERTS
ia) Cast in place reinforced concrete box
culverts—

Box culverts with wearing surface

Single cell box culvert under fill
from 1 m

Single cell box culvert under fill
from 0.3 to 1 m

Mulnple cell box culvert under fill

Mulhple cgli hmc culvert undcr ﬁll
from03tolm ..
(b} Precast reinforced concrete box
culverts—
Erection of precast concrete box
culverts (1975) ..
Supply of prcﬂst concrete bc:
culverts (1975

¢} Pipe culverts—
Construction of concrele
culverts (1974)
Dﬁlﬂﬁ4 of concrete pipe culverts

pipe

Headwalls for pipe -:ul\'er:q—
Single row—
. 750, 900 mm dia.
375, 430, 525 mm dia.
1 050 mm dia.
1 200 mm dia.
1 350 mm dia.
1 500 mm dia.
1 800 mm dia.
Supply and laying_ of asbestos
cement drainage pipes (1972) ..

Form No.

355

892 (Metric)
A 6132

5D 6215
SD 6056

A 1418
718 (Metric)
513 (Metrich
A 190

A 1042

A 1043

A 1352

A 1353

A 4832

SD 6246

A 3491

SD 6247

3B

SD 6270
50D 6271
SD 6272
SD 6273
5D 6274

138B (Metric)
138A (Mewic)

25 ( Metric)
25A (Metric)

SD 139
SD 143
sSpDI172
SD 173

BRIDGES

Conerete work for bridges (1976)
Data for bridge design (1973)
Ercction of precast, pmr.usscd ‘concrete
bridge units and planks ( )
Erection of precast, r-rcslmed cancrete
piles (1976)
Erection of prccnal, pr:a.lru.s:u ‘concrete
bridge girders .. =
Excavation for bridges IlgT‘iI
Extermination of termites
({Instruction—1958)
Erection of structural steelwork (1975) .
Manufacture of precast or cast- m-mu.
presiressed concrete bridge members
(1978) .
Manufacture of elaslomeric beanngs for
bridge units and girders {1967)
Preparation and pretreatment of metal
surfaces prior to protective coating or
pmmmg—M,clhnd Selection Guide
Prestressed concrete bridge drawings—
(a) Prestressed concrele piles—
14 in vctagonal—45 tons . .
16 in octagonal —50 tons | .
Reinforced concrete piles 35 and 45 tons
{1963)
Reinforced conerete Dllcs {Dm:a:-'.l I'ul
bridge foundations (197
Supersiructure for bridges
Supply of high s:rtngth steel bolis (1976)
Supply of ready mixed concrete (for
bridgeworks and roadworks) (1977) ..
Timber for bridges (1976)
Warerway diagram (0 to 200 acres)

in hridgu

BITUMINOUS SURFACES

Bituminous emulsions (cationic) (1973) |

Bituminous surfacing daily record (1974)

Bituminous surfucing job summary (1974)

Cutback chart for bitumen seal coats
(1973)

Performance rl:qum:m:nt; for mn_hunm:ll
Sprayers .

Sprayed bitumen surfar.:ln.g (1974)

Sprayer loading slip (1974)

Supply and spraying of biumen {IQTJJ

Supply and delivery of bitumen emulsion
(1977}

Supply and delivery of residual bitumen
(1977,

Supply and d.c]wcry of nlmres.ate for
use in bituminous plant mix (1975) ..
Sup;.;l sand delivery of asphaltic concrete
(1975)
Supplv and la)mu of aspha.lm: ‘concrete
1975

Supply and I%ﬂ; “of dense sr-u!ed tar
plant mix (1

Suplply and delivery of dense graded tar

ant mix (1975)

Suppl.y and laying of 7|7¢n ;mdcd
Bituminous plant mix (1975

Supply and ttclw:ry of open grnded
bituminous plant mix (1975)

Supply of prepared cutback hitumcn for
sealing purposes (1966)

Supply and delivery of cover
for sealing and resealing with
(1975 ..

Tar for plan! s iuppls' and’ delivery

“1:
umen

(1976) . s
FENCING
Chain

wire n-un rd fencin l—:r::twn
(1974) .

Chain wirc—supfl)‘—(l??ﬂl

Corrugated steel guard ralt—supply—
(1976) ..

("tlrru’ﬂ.aled steel sunrd rsul—cru:lmn

Corrugated _ siecl -anchor
plates (1976)
Corr ‘Pa!cd steel gunrd rail—steel posts
(1976)
Delineators for attachment to 3uarr.l
rails (1976)
Drawings: Sheep fence (1974)
Rabbit-proof fence tl':i?l]
Cattle fence (1974) .,
Floadgate (1974)

“Manproof” pipe  and
boundary fence (1976)

guard rail

chainwire

Post and wire I'encmg (1974)

Removal and re-erection of l’:m:mg (1974}

Tubular steel and hard-mmr.l pnal and
rail fencing (1976) 5

Warrants for use of m.mn:l fences
(Instruction—1973) ..

4T008A D. WEST. GOVERMMENT PRINTER, NEW SOUTH WALES—1978

Form No.

350 (Metric)
18 (Metric)

557 (Metric)
558 (Metric)
561 (Metric)
563 (Merric)
326

262 (Metric)

556 (Metric)

562

1032 (Metric)

A 4941

A 4944

A 1207-8

1H- (Metric)
68

261 {Metric)

895 (Metric)
140 (Metric)
A 26

04 {Metric)
400 (Metric)
1011 (Merric)
466 (Metric)
272 (Metric)
3 (Merric)
401 (Metric)
BY8 (Metric)
305 (Metric)
337 (Metric)
952 (Metric)
953 (Metric)
612 (Metric)
954 (Metric)
955 (Metric)
856 (Metric)
957 (Metric)

740

351 (Merric)
870 (Metric)

144 (Metric)
S 149

132 (Metric)
S 5595
680 {Metric)
5D 5829

5D 6264

SD 6277

S0 6280
S50 494

5D 498

SD 1705
SD 116

611 (Metric)
SD 6278

141 (Metric)
224 (Metric)

143 (Metric)
5D 6284

246 (Metric)

Form No.

FORMATION, INCLUDING EARTHWORKS

AND RURAL DRAINAGE
Cﬂrlu?xnled PYC subsoil drainage pipe

Earthworks and formation
surface drainage (1976)
Installation of lateral draimns (1974)
Shoulders and table drains (1973)
Standard rubble retaining wall (1941)
Su[lilél?;d mass concrere ma:mnu wall
Subsoil drains t]ﬂ‘J‘JJ
Waterway caleulations for hndsra and
culverts (1976)*

lncludms

PAVEMENTS

Cement concrete pavement (1960)
Construction of natural gravel or crushed

rock  road pavement  (bitumen
surfaced) {1975)

Construction or ﬂ:sheeung of natural
gravel or crushed rock road pavement
(not bitumen surfaced) (1975)

Preformed expansion joint fillers ( |976) . .

Supply of natural gravel or crushed rock
:hl:l;?r;:ad pavement (bitumen surfaces)

Supply of natural grauel ol cmsh:d mci:

for road  pavement inot bt
5 surtl':lccdr (1973) .I umﬂ
upply of  read mised !
{1973) . . !’ ‘('.ﬂ"LF:!f

ROADSIDE

Roadside fireplace (1974)
Roadside lirter bin (1975)

207 (Metric)

70 {Metric)
1013 (Metric
827 {Metric)
All4

A 4934
528 (Merric)
IT1A (Metric

A 1147
743 (Merric)

80O (Metric)
610 (Metric)

744 (Metric

801 (Metric)
609 (Metric)

5D 4671
5D 5541

TRAFFIC PROVISIONS AND PROTECTION

Control of traffic at Roads and Bn.jg:.
works (1975) .,

Guide posts—supply (1973)

Guide posts—erection (1973}

Manufacture of warning s|gm{I9T“

Motor grids—24 1 {(1964)

Plastic guide posts |‘.|9T2!

Plastic traffic cones—supply spec. us"m;

Roadmarking paint (1966) A

CONTRACTS

Bulk sum tender form, Council

S e

Bulk sum contract form, Council zontract
(1975)

Cover sheet for spec:l‘cumm (_ouncal
contract . .

Carctaking and nr-era.rms ferries o

General conditions of eantract, Council
contract (1976)

Schedule of quantitics {1966

MANUALS *

Manuals, No. 1—Plani; No. 33—
Materials; Mo, 4—Roadside Trees:

io, S5—Explosives: No. 6—Bridge
Maintenance; No, 7—Road Main-
tenance,

D.M.R. BOOKLETS

Guide to Main Roads Administration,
Duties of a Superintending Officer.

N.ALAS.RA, BOOKLETS

Guide to Publications and Policy of
NAASRAL

List of current publications.

121 (Metric)
252 (Metric)
253 (Metric
682

A 5770

B8O
1045 (Metric)
671

kL
i3

342
498

248
64

All standards may be purckased from the Plan Room at
the Depariment's Head Office, 309 Castlereagh Street,

Sydney.
marked®.

Single copies are frec 1o Councils except those
A charge will be made for seis of standards.
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