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This nomination is dedicated to  
Noel Butler 

Vice President and founding member of CAWB. 
 

Noel died peacefully but unexpectedly on the morning of  
Friday, 17 March 2017. 
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NOMINATION FOR EMERGENCY 
NATIONAL HERITAGE LISTING 

 
WINDSOR BRIDGE 

EXECUTIVE SUMMARY 
Today, Windsor Bridge physically demonstrates, in a built form and a language 
respectful of its venerable context, the historic connection between the northern and 
southern banks of the Hawkesbury River and by inference, the relationship between 
the surrounding agricultural areas and the Thompson Square wharf that fed the 
nation. 
 

Indeed, the bridge is a visual element that reinforces the role Windsor, by any name, 
has played, since 1794 in a journey from starving colonial outpost to modern day 
nationhood.  However the significance of Windsor Bridge is not limited to its 
immediate vicinity.  Windsor Bridge is historically significant in the development of the 
national road network, and more specifically in the development of the colonial road 
network in the Hawkesbury Region, forming a crucial link between Sydney and the 
agricultural lands that fed it.  
 

Furthermore Windsor Bridge is possibly the earliest remaining operational exemplar 
and arguably the best of a class of bridge that went on to serve the nation well for 
decades to come.  Cast iron pier technology was introduced with bridges like 
Windsor Bridge and continued to be used in bridge construction for another 50 years. 
Windsor Bridge’s cast iron piers were manufactured at Mort’s Dock and have a high 
probability being cast from some of the first locally sourced iron ore in Australia 
 

The Bridge is arguably the earliest use of pneumatic caisson technology in Australian 
bridge construction. 
 

The bridge demonstrates technical excellence and innovation in the use of precast 
reinforced concrete beams some 30 years prior to their introduction to bridge building 
 

And yet, this bridge is about to be demolished. The threat is very real and immediate.  
 

Emergency National Listing of the 1874 Windsor Bridge is sought in order to 
recognise and protect its unique historic significance on behalf of the Nation. 
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NOMINATION FOR EMERGENCY 
NATIONAL LISTING 

 
WINDSOR BRIDGE 

INTRODUCTION 

Issue 
To provide adequate evidence to support the Emergency National Listing of 
the 1874 Windsor Bridge in order to recognise and protect its unique historic 
significance on behalf of the Nation. 
 

Risk  
The risk to the historic 1874 Windsor Bridge, should emergency listing be 
refused, and the Windsor Bridge Replacement Project proceed, is terminal.   
New South Wales Roads and Maritime Services have indicated their 
determination to demolish this historic asset. The RMS, their clear preference 
being the destruction of this heritage asset, has resisted approaches from 
Hawkesbury City Council to take over the management of the structure, if the 
new bridge is built. 
 
Thus the risk is immediate and absolute. 

The Bridge 
 
RMS Bridge Number 415 on MR 182  
 
1874: Designed by the Public Works Department.  
1897: Modified by raising the deck 8 feet (2.4 metres).  
1922: Timber deck replaced with a reinforced concrete beam deck and girders 

over the existing cast iron piers, designed to be aesthetically 
sympathetic to the structure and  

1941: Cross bracing renewal work was undertaken when steel and skilled 
labour was in short supply, due to the war effort. 

 
• First known use of pneumatic bridge caissons in Australia. 
• Most successful of a new class of bridge introduced around the early 

1870s.  
• Designed and built to withstand flood waters. 
• Original design highly adaptable; meeting increased road-user demands; 
• Use of precast reinforced concrete beams in 1922 is unique for its time, the 

first documented use of this technology for bridge construction by some 30 
years. 

• Significant link in national road network.  
• Possesses historical, aesthetic/technical, social and research significance. 
• Declared a national work in the 1906-07 Department of Public Works 

Annual Report, along with 257 other bridges; providing a state 
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funding source and removing control of the structures from local 
councils (where relevant). Bridges in the national category included 
those of substantial size, cost and transport network significance 
beyond the local area. (Cardno MBK 2001: 61; RMS file 91.1526.1)  

• RMS s170 register: State significant Item Number 4309589. 
• Hawkesbury LEP 2012: an item of local significance  

 
 
 
 

 

 
	
	
	
	
	
	

	
Windsor	Bridge	1888	

Delimitations 
Due to time pressures associated with looming destruction from proposed 
development activity - the Windsor Bridge Replacement Project (WBRP) – this 
nomination with its supporting information does not, at this juncture, attempt to 
provide the level or complexity of information required for consideration by the 
Minister for full listing.   
 

Given the time constraints inherent in an emergency situation, the Act, through 
use of the words ‘may have one or more National Heritage values’, clearly 
provides some leeway regarding ultimate proof of National significance.  It is 
therefore respectfully inferred the Act, in using the term “may have”, choses to 
err on the side of caution, rather than risk losing a potentially nationally 
significant item, where some unforeseen and potentially destructive 
“emergency” threatens.  It is noted 
that confirmation of Emergency 
Listing of Windsor Bridge would 
enable the Australian Heritage 
Council to make a full assessment of 
its values.   The willingness of local 
historians to assist with this process 
is commended to the Minister. 
 
Despite this protective mechanism, 
this nomination does not presume 
upon emergency listing being automatically granted, but rather has set about 
providing the most robust case possible in the time available. 
 

Bridge	post	1896,	pre	1922	
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CONTEXT 

Regulatory  
Windsor Bridge, a State listed heritage item of potential national significance is 
currently facing demolition. 
 
Emergency National Heritage Listing of Windsor Bridge, Windsor, N.S.W. is 
requested in view of its potential national significance and the risk of imminent 
destruction of this item.   
 
Whilst recognised as historically significant on the NSW State Heritage register 
and having never been delisted, a change (in 2011) to NSW planning 
legislation effectively ‘switched off’ previous State and Local Heritage 
protections associated with the Bridge and this change will result in the 
destruction of a heritage asset with demonstrable national significance. 
 
The Minister’s attention is drawn to a further important consideration. Windsor 
Bridge resides within a landscape of enormous historical significance.  
 
It is acknowledged that a number of nominations for emergency listing have 
been put forward regarding this place, which the Minister is understood to be 
currently considering.  However very recent research findings are informing 
this emergency nomination, regarding Windsor Bridge as well as an 
emergency listing nomination for the area historically known as “Bell Post 
Square” and which, within a second emergency nomination, (currently being 
finalised), is known as the “Government Domain”. 
 
It is anticipated this nomination for the Government Domain will be submitted 
to the Minister very shortly.   
 
Given the urgency and seriousness of the situation, it was considered 
advisable to immediately put forward the current nomination. 
 

Geographic 
Whilst the Hawkesbury River, in 
the earliest years of colonial 
Australia, was a facilitator of 
transport - delivering goods and 
supplies between Sydney and 
Windsor, its massive presence 
was also a major obstacle to both 
north-south and east-west travel.  
Unsurprisingly, this remains true 
today.  
 
There are effectively four major routes leaving Sydney to the west and north.  
For each one of those routes the Hawkesbury–Nepean river system is a 
significant challenge.  The Nepean River is crossed by the M4 and Great 
Western Highway at Penrith and the Yarramundi Bridge at Agnes Banks. The 
Hawkesbury River is crossed via the Richmond Bridge and Windsor Bridge 
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before its long journey towards the coast, during which it is crossed only by 
ferries, until it reaches the bridges at Brooklyn. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Routes to the north and west from Sydney 
 
It is worth noting at this juncture that, of the four major routes leaving Sydney, 
two are funnelled through the Hawkesbury Council area, making the 
Richmond-Windsor hub a major national transport portal.  In a westerly 
direction there are two routes Great Western Highway (Penrith Bridges) and 
Bells Line of Road (North Richmond Bridge).   
 
To the north there are effectively two independent routes into and out of 
Sydney: the Pacific Highway/M1 and the Putty Road.  Thus, the Putty Road, 
accessed from Sydney via Windsor Bridge, is the alternative route north should 
the coastal route be blocked for any extended period. 
 

The Windsor Bridge is a critical crossing of a major, and nationally significant, 
waterway 

Historic 
Timber bridges had dominated early bridge building in NSW due to the local 
availability of high quality hardwoods, enabling construction at a fraction of the 
price of wrought iron or steel.  During the convict period, as can be seen in the 
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accompanying chronology, stone was also favoured as the use of convict 
labour kept construction costs down.  

Windsor	Bridge	post	1896,	pre	1922	
 

With the cessation of convict transportation in the 1840s wood became the 
preferred material. This preference was enshrined by government decree in 
1861 after the importation of wrought iron rail bridges at Menangle, Penrith and 
Goulburn had threatened the economy of the colony.  Metal bridges were only 
approved where specific technical merits could be established. The decree 
was relaxed somewhat during the boom of the 1880s, but the depression of the 
1890s saw a decrease in the number of metal bridges built. Metal bridges did 
not become more prevalent until the 1930s, when Australian iron production 
began to meet local demand. Wooden bridges continued to outnumber iron, 
although iron was favoured for major bridges (Cardno MBK 2001:16).  

http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx
?ID=4301653 

Windsor’s	Bridges		
Bridge Street in Windsor links the historic town’s two major water crossings: 
the crossing over South Creek was the earlier, and historically the more 
important, as it marked the town entry and the route from Sydney.  Between 
c1814 and 1976 when the current Fitzroy Bridge over South Creek was 
constructed, a number of bridges have provided the entry point for travellers 
arriving at Windsor.  Up to the opening of the crossing of the Hawkesbury River 
in 1874, these South Creek bridges were generally known as “Windsor Bridge”. 
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In the earliest years of settlement the crossing over the Hawkesbury River by 
way of a punt might have been considered a secondary crossing, however, it 
facilitated the conveyance of produce and livestock from the farmlands into the 
town markets and to the government wharves to be shipped to the Sydney 
markets and as such, represented a crucial piece of infrastructure, an essential 
component in the supply line that fed Sydney. 
 
By the time of its construction the importance of the project was reflected in the 
funding allocated to it.  Its design, characterised by some as “utilitarian” is, in 
fact, arguably the most successful in Australia in terms of flood resistance.  
Furthermore, this refined and spare realisation of the river crossing, at an 
extremely challenging location, has delivered a Victorian era bridge with 
Georgian refinement, ideally suited to its historic context. 
 
 
The South Creek crossings and the Hawkesbury and Nepean River Crossings 
are included in the attached chronology. 
 

Settlement	
From the very earliest days of European settlement the relationship between 
the mighty Hawkesbury River and the settlers was somewhat ambivalent: a 
transport route certainly, it was also, and remains today, a threat during floods 
and a significant obstacle to travel to the west of its extensive journey from its 
southern-most reaches to the east coast at Broken Bay. 
 
Well into the latter half of the 19th century the Hawkesbury retained its place as 
a crucial source of agricultural produce in colonial Australia.  Windsor, as a 
gateway for outer settlements to the north, and as the location of the granary, 
was a critical point in the supply network that fed Sydney.  
 
After the flood of 1799 the Colony had become increasingly sensitive to 
Hawkesbury floods due to their impact on the production and supply of food to 
Sydney, but it was probably the catastrophic floods of 1867 that achieved the 
funding necessary for the consequent cost of the bridge. 
 
 
 
 
 
 
 
 
 
 
 

Before	the	Bridge:	Thomson	Square	1807	
 

Macquarie	
Governor Lachlan Macquarie was aware of what crossing the Hawkesbury 

River entailed, as his diary entry of 1 December 1811 records: 
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“From the Terrace we gradually descended into the Plains and Back Line of 
Farms on the left Bank of the Hawkesbury, and rode through beautiful 
extensive Fields of Wheat for Six or Seven miles after descending from the 
Terrace till our arrival on that part of the Bank of the River opposite to the 
Green Hills.  Here we dismounted; and crossed the River ourselves in the late 
Mr. Thompson's Barge, which was here waiting for us, whilst our Horses swam 
across the River, which is here about a quarter of a mile broad. At halfpast 5 
o'clock we arrived at the Ferry on the Left Bank of the River and at 6 o'clock 
landed in the Government Garden on the Green Hills and took possession of 
the Government House ...” 
   
On the previous day Macquarie’s experience of crossing the Hawkesbury River 
was slightly more eventful, resulting in the discovery his “favourite horse Cato, 
which I had hitherto rode from the commencement of my Tour, was quite lame 
occasioned by a wrench he had got in crossing the River this morning at the 
deep bad Ford already alluded to. ---In consequence of this accident I was 
obliged to send him back to go leisurely to the Green Hills, and to mount one of 
the Dragoon Horses during the rest of this day's Excursion.” 

Howe	
In 1814 John Howe, builder of wharves and brick barrel drains, was granted 
licence to run a punt over the Hawkesbury River at Windsor. 
 
In March 1820, Howe, now the Chief Constable for the District of Windsor, set 
out for the second time from Windsor with the party of men, this time aiming to 
reach the Hunter River and travel along it.  
 
The group reached the Hunter River on 15 March 1820 and travelled 
downstream for five days, arriving at Wallis Plains.  Howe wrote to Governor 
Macquarie from Wallis Plains on 21 March to tell him about the trip.  On their 
return journey, they blazed their route and that became the first road north from 
Sydney. It was opened officially as a road in 1823. It became known as The 
Bulga Road or sometimes as The Parson's Road.  Today, it is usually referred 
to as the Putty Road.  

Expansion	Of	Settlement	
In Pondering the Abyss, Corr notes “During the 1820’s the children and grand-
children of Hawkesbury families, both free and convict were heavily involved in 
the expansion of settlement and resultant conflicts. The Hunter Valley was 
settled in the early 1820’s, ... after the native grasses were destroyed the herds 
moved on to new frontiers. In 1826 Benjamin Singleton, with young Richard 
Otto Baldwin, son of an well-to-do, ex-convict Hawkesbury farmer opened the 
way onto the Liverpool Plains. In 1827, William Nowland, son of Michael 
Nowland another Hawkesbury ex-convict settler, opened up the Murrurundi 
route.” 

Putty	Road	
Following first the narrow valleys through the mountains and then the ridges 
near the Colo, the Putty road became an important route for stock travelling 



Community	Action	for	Windsor	Bridge	(CAWB)	
Nomination	For	Emergency	National	Heritage	Listing		
Windsor	Bridge,	Windsor,	NSW	
January,	2018	

	

Page	13.	

down from the Hunter Valley and the north-west of the state to the Sydney 
markets.  

William	Walker	
In his publication, Reminiscences, William Walker MLC reflects on “the 
agitation, which was eventually successful, for the erection of a bridge over the 
Hawkesbury at Windsor”.  
 
The following chronology was compiled from the Walker document: 
 
When Event 
May, 1864, On a visit to Windsor to inspect the railway works, the Hon. A. 

T. Holroyd, the Minister for Works, was also taken to the river 
to see the state of the ferry.  
As a result Holroyd promised that the engineer-in chief for 
rivers, a Mr. Moriarty, would be sent to report upon the 
subject without delay. 

Late May 
1864 

A public meeting was held at the School of Arts.  Walker 
presided. A petition to the Governor and Legislative 
Assembly, praying for the erection of a suitable bridge across 
the Hawkesbury, and that a sum might be placed on the 
Estimates for the purpose was submitted and adopted.  

22 March 
1866 

Government engineers visited the locality and the result was 
that a sum of £20,000 for a high-level bridge was put on the 
Estimates, and came before the House for discussion on the 
22nd March, I866. The motion was lost; twelve to twenty-two 
against.  

June 1871 Mr. Byrnes, the Minister for Works, proposed the sum of 
£7,000 for a low-level bridge. The vote was carried: 25 to 4 
against.  
However the project appears to have languished for a while, 
as Mr Moriarty “would have nothing to do with a low-level 
bridge”.  Eventually the project was allocated to another 
officer who undertook the work. 

Thursday, 
20 August, 
1874 

The bridge is officially opened. 

Economic  
In addition to New South Wales, the four other British colonies established on 
mainland Australia were:  
 

Western Australia (1829), 
South Australia (1836), 

Victoria (1851) and 
Queensland (1859). 

 
Van Diemen's Land (Tasmania after 1856) became a separate colony in 1825. 
From the 1850s, these colonies acquired responsible government. 
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 In 1901, they federated, creating the Commonwealth of Australia. 
 
From the 1820s economic growth was based increasingly upon the production 
of fine wool and other rural commodities for markets in Britain and the 
industrialising economies of Northwestern Europe.  
 
Economic growth was interrupted by two major depressions during the 1840s 
and 1890s and stimulated in complex ways by the rich gold discoveries in 
Victoria in 1851. 
 
By the 1830s, wool had overtaken whale oil as the colony's most important 
export, and by 1850 New South Wales had displaced Germany as the main 
overseas supplier to British industry  
 
Allowing for the colonial economy's growing complexity, the cycle of growth 
based upon land settlement, exports and British capital would be repeated 
twice. The first pastoral boom ended in a depression, which was at its worst 
during 1842–43.  Although output continued to grow during the 1840s, the best 
land had been occupied in the absence of substantial investment in fencing 
and water supplies.  Without further geographical expansion, opportunities for 
high profits were reduced and the flow of British capital dried up, contributing to 
a wider downturn caused by drought and mercantile failure. 
 
The discovery of gold in 1851 led to gold rushes in many parts of Australia and 
changed the direction of the Australian economy. The discovery led to many 
workers leaving their employment and heading for the goldfields. The gold 
rushes caused a huge influx of people from overseas.  Due to the increases in 
income attributable to the gold rush, manufacturing and construction sectors of 
the economy fared very well. The boom fuelled by gold and wool lasted 
through the 1860s and '70s.  
During an investment boom in Australia in the 1880s resulting in an increased 
economic expansion, Governments shared in the wealth and ploughed money 
into urban infrastructure, particularly railways.  

	
CONSTRUCTION 

Floods 
At its heart, this is a story about floods and the challenges they present to 
individuals, communities, governments, public servants, bridge designers, 
engineers and a host of other stakeholders. 

In fact the bridge was opened just seven years after the largest ever 
Hawkesbury flood in European history, which in June 1867, reached 19.25 
metres. The Hawkesbury Herald (1902) reported that during the construction of 
the bridge the Hawkesbury River had been in flood a total of thirteen times. 
 
“Construction on the bridge commenced in January 1872; divers were used to 
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fix the bracing beams below the water before the superstructure was built. 

During the work several changes were made to the original plan. By the time it 
was complete, the length of the bridge had been extended from 406 feet to 480 
feet (123.7 to 146.3 metres) and the original number of main spans rose from 
eight to eleven. The work was delayed by floods a number of times.” 
 
“... From the nature of the strata found in sinking these piers, it became 
doubtful whether screw-piles could be used, as the bed of the river to the rock 
consisted of drift timber, silt, and boulders deposited by floods...” 
 
 

 
“The extraordinary floods at 
Windsor which reach to a height 
of 51 feet above low water, or 36 
feet above the decks of the 
bridge, made it necessary to 
have the superstructure 
unusually strong; and much 
ingenuity is shown in the design 
for securely fastening it to the 
piers.” 

 
 
 
 
 
 

Deck 
“The deck was made with ironbark planking, each plank being five inches wide 
and 21’ 6” long.  The length of the deck was 455 feet and it was twenty feet 
wide (approximately 139 and 6 metres respectively) between the kerb logs.  
The extraordinary floods at Windsor made it necessary to have the 
superstructure unusually strong; and much ingenuity is shown in the design for 
securely fastening it to the piers.” 

21	JUNE	1873			
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The	blue	line	represents	the	approximate	level	the	1867	flood,	which	reached	19.25	metres.		
The	red	dotted	line	marks	the	Windsor	Bridge.		Whilst	the	photograph	was	taken	circa	
1879,	all	built	elements	in	it,	except	the	bridge,	pre-date	the	1867	flood.	

 
 
 
 
 
 
 
 
 
 
 

 
 

20	FEBRUARY	1874		
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1879	Blue	line	shows	approximate	height	of	the	1867	flood	

at	the	Doctors	House	
  
 
“The deck is 21 feet 6 inches wide; and is composed of planks five inches 
thick, securely fixt to five ironbark, 17 and 18 inches by 16 inches and 44 feet 
long, strongly bolted to corbels and capsills firmly secured to the iron piers. The 
whole of the timber is ironbark, which has little buoyancy under water, and the 
girders are fine specimens of our colonial wood.”  
 
“All the joints are covered with iron fish-plates, bolted with inch bolts, and it is 
evident from the massive fastenings throughout, and the great strength of the 
structure in every detail, that the engineer has taken every precaution to 
prevent the floods from making a breach in any part of the bridge. “ 

Handrail 
When it was opened in 1874, the bridge 
featured an innovative, collapsible pipe and 
chain railing, consistent with the intent of 
surviving heavy floods by being submerged 
below maximum flood level, thus reducing 
the chances of floating debris colliding and 
snagging. The handrail is also ingeniously 
contrived to protect it from the large 
quantity of drift timber brought down by floods. 
 

Floods:	Circa	1930	
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According to Biosis, a drawing dated 28/2/[18]73 shows an arrangement using 
a 4 x 4 inch timber post with hinged base, hinged top metal pipe rail and iron 
rod middle rail, designed to collapse by folding sideways. A metal bracket stop 
held the posts in an upright position.  
 
Adapted from Biosis Research Public Exhibition November 2012  
14020 Historic Heritage Assessment for Windsor Bridge Replacement Project. 

Walkway 
The pedestrian walkway is constructed of welded RSJs, attached to the bridge 
headstocks on the downstream side of the bridge.  The walkway is described 
as consisting of "composite material supported on steel cantilever beams 
connected to the underside of the deck", with 330 slabs being cast for the 
purpose.   
 
In addition to carrying pedestrian traffic the intent of this structure was to carry 
services including a water main, telephone cables and an electrical conduit. 
These were progressively installed after the footway was constructed; the 
telephone cables, for example, c.1973.  
 
When the footway was installed a new vehicular crash barrier was also added 
on the downstream side of the bridge, between the existing road deck and the 
new footway, to ensure cars were not able to encroach on the footpath 

Piers 
Cast iron cylinders were specified to resist the type of flooding experienced on 
the Hawkesbury River around Windsor.  Each cylinder was 3 feet 6 inches in 
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diameter and approximately 6 feet in length (1.84 to 1.86 metres), each 
cylinder section connected by internal flanges when assembled. 
 
The piers were sunk through to bedrock and secured to the rock by Lewis 
bolts.  Lewis bolts have a wedge-shaped end that is placed in an indentation 
cut into bedrock; it is then secured by the addition of concrete.  
 
The piers of Windsor Bridge are dealt with in greater detail later in this 
nomination. 

Opening Ceremony 
Windsor Bridge was finished in 1874.  The bridge’s official opening was a 
landmark affair with Sydney papers producing a special edition to celebrate the 
linking of Sydney to the interior.  The bridge was festooned with flowers, fruit 
and flags and as bands played, school children marched and people arrived on 
a special train from Sydney and beyond to walk across the new bridge.  
 
Once the bridge was declared open the school children were “regaled with 
cakes, buns, and sweets. In various parts of the grounds were also erected 
Punch and Judy shows, and other diversions for the amusement of the 
children.”  Celebrations included roasting a bullock in the Square, a formal 
luncheon held in the School of Arts and a public ball, held in the evening in the 
old barrack room.   
 
*http://trove.nla.gov.au/ndp/del/article/70484364?searchTerm=%22wi
ndsor%20bridge%22&searchLimits=l-decade=187 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
William Walker provides further detail: 
 
 “The day was observed as a general holiday, and the town was crowded with 
visitors from the metropolis and all parts of the district.  George Street was 
extensively decorated with flags and banners, bearing appropriate emblems 
and legends; also the bridge, at the entrance to which from the town side was 

Historic	Windsor	Bridge	(1874)	Wood	engraving	print	
by	Ebenezer	and	David	Syme.	State	Library	of	Victoria	
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erected a triumphal arch with the word ‘ Welcome ’ in large letters upon the 
facade. The bridge was designed by the engineer-for-roads, and was 
constructed by Messrs, Turnbull and Dixon.  (The latter of whom since died, 
but Mr. Turnbull is still, happily, amongst us.)  It took two years and a-half to 
build.  ...A procession of public bodies started for Council Chambers in 
Macquarie-street at 11 o'clock, and marched to the junction of Dight and 
George Streets, where it halted to meet the arrivals by the train from Sydney. 
At this point the procession re-formed, and, preceded by two bands of the 
Windsor and Richmond Volunteers, moved along towards the bridge, 
enlivened by the strains of the music.  In the order of the procession went the 
clergy of the district, members of Parliament, the magistrates, the mayor and 
aldermen, the volunteers, Odd Fellows, and children of the various schools; 
then the general public, making altogether a line of half-a-mile.  At the Royal 
Hotel corner, a halt was made for the Minister for Works, Mr. Sutherland; after 
which, the march was continued to the bridge.”  
 
1897 RAISING THE DECK 
 
In 1897 the bridge deck was raised by approximately 2.4 metres.  This project, 
like the original construction, was considered a substantial Public Works 
project for its time.   
 
The new height of the road deck was achieved by the installation of new 
cylinders eight feet in length placed on top of the original cylinders. The new 
cylinders were filled with concrete, which in 2005 was assessed as of ‘good 
quality’.  The handrails were replaced at this time with a design featuring 
balance weights, enabling them to be raised and lowered by a single person. 

 
The higher level of the bridge meant the deck finished above the existing land 
on the northern side and to rectify this gap an additional length of twenty feet of 
deck, as well as new timber piers were added to this end. The number of 
spans of the bridge remained the same. In addition to raising the height of the 
deck, the approaches to both sides of the bridge were raised, removing 
hazards associated with the short, sharp descent to the lower level bridge.  
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While work was carried out on the bridge the connection between the two sides 
of the river was maintained by the construction of a temporary bridge adjacent 
to the existing structure.  RMS plans show the proposed position of this 
temporary bridge to have been upstream and directly adjacent to the existing 
bridge, on its own set of piles independent of the existing structure. The 
temporary bridge was 460 feet long and took six weeks to construct. 
 
The project was completed in seven months, well ahead of the predicted 
twelve month construction period. 

1922 CONCRETE REPLACEMENTS 

Advice for this section has been provided by Brian Pearson and Ray 
Wedgwood who have both been former Chief Bridge Engineers of DMR/RTA 
and who have over eighty years of experience in the location, design, 
maintenance and management of NSW’s road bridges 

In 1922 the Windsor Richmond Gazette records that in order to maintain traffic 
flow, new concrete beams being used in the renovation of the historic, 1874 
Windsor Bridge were "...built on the bank and carried into position".  The 
implications of this simple statement are enormous.  Never before in Australia 
had reinforced, precast girders been used in bridge construction.   

Indeed, the author of the article goes on to say "...therefore the design is 
unique and proves the versatility of Mr Mitchell, manager of the State Monier 
Pipe and Reinforced Concrete Works, and of Mr Humphreys, foreman of the 
bridge work." 

That the new concrete beams were reinforced is confirmed in the Windsor 
Bridge Submissions Report prepared by the RMS: 

• “Repair the deck joints – mainly to limit the ingress of water into the joints to 
limit the corrosion (sic) the steel reinforcing in the concrete beams.”  

Page 145  http://www.rms.nsw.gov.au/documents/projects/sydney-west/windsor-bridge-
replacement/windsor-bridge-submissionspir-ch4.pdf 

And D. Baweja from the University of Technology, Sydney, Southern Cross 
University ePublications@SCU, in the  23rd Australasian Conference on the 
Mechanics of Structures and Materials 2014: Bridging the gap between 
engineering practice and academia: a materials supply perspective* says it 
was not until 1950 that precast concrete was used in bridge building in 
Australia.  No mention is made as to whether the 1950s precast concrete was 
reinforced, however, on the basis of the information below, it is presumed it 
was.  

*https://epubs.scu.edu.au/cgi/viewcontent.cgi?article=1000&context=acmsm23 
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The RMS 2005 publication, Pre-1948 RTA Controlled Concrete Beam Road 
Bridges provides some historical context: 

1899 Anderson St Bridge is the first reinforced concrete bridge built in Victoria 
by Carter Gummow & Co.  

1900 The first reinforced concrete 
Monier arch bridge built in New South 
Wales: Reads Gully near Tamworth, by 
Carter Gummow & Co, this structure is 
now in the care of Parry Council. (Image	
right)  

1905 Richmond Bridge opened; then the longest reinforced concrete bridge in 
New South Wales, it remained so for the next 25 years.  It is still operational 
today. 
 
1907 First concrete beam bridge built in 
New South Wales; a small bridge over 
Muddy Creek on the Princes Highway at 
Rockdale (deck now replaced and 
widened). (Right,	only	image	associated	with	 this	
bridge	identified	to	date.)	
 
1914 The oldest extant slab bridge was 
constructed over Muttama Creek at Cootamundra. (RTA Bridge No 6438).  

1916 Slab bridge over Surveyors Creek at 
Walcha was constructed (RTA Bridge No. 
3485). 

1918 Fullers Bridge was built across Lane 
Cove River (see	image	at	right) with spans of 
9.14 m.  (RTA Bridge No. 105)  
 
 
Whilst the bridges mentioned above were all made of concrete, unlike the 

Right:	using	precast	beams	allowed	the	
bridge	to	remain	open	during	this	
refurbishment,	which	was	done	one	side	
at	a	time.	
This	photograph	records	the	movement	
of	stock	across	the	river	during	this	
process.	
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beams made for Windsor Bridge, the standard bridge building technique of the 
time was for the concrete to be poured 'in situ'.  This was how all these 
bridges had been built 

These early structures, with deck geometries 
having either flat soffits or beams, cast 
monolithically with the deck, did not 
efficiently utilise the design freedom 
reinforced concrete was able to offer.   

	

Right:	Unreinforced	arch	bridge	over	Black	Bobs	
Creek	near	Berrima	by	J	W	Park,	1896	

 

However, once designers of reinforced concrete began to take advantage of its 
tensile strength capabilities, raising the underside of the superstructure close to 
the top of the deck, design efficiency began to improve, creating lighter, more 
elegant structures.  

  

 Muttama Creek Cootamundra 
1914 (RTA Bridge No 6438)  

Surveyors Creek Walcha 1916 
(RTA Bridge No 3485) 

Up to a span of several metres, flat slabs were efficient.  Beyond that, by 
having a thin deck to carry the local wheel loads across to beams with steel 
reinforcement concentrated near the bottom, deck superstructures of up to 15 
m were ultimately achieved. 

This information was adapted from Historical Overview of Bridge Types in 
NSW: Extract from the Study of Heritage Significance of Pre-1948 RTA 
Controlled Concrete Beam Road Bridges (Sydney, South West and Southern 
Regions) 
 
In the case of Windsor Bridge, the “thin deck” was provided when the precast 
beams were topped with a concrete deck, poured in situ.   
 
According to the original design, “the total length of the bridge was to be 406 
feet, composed of eight main spans, each 44 feet (13.4m), and of two 
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approaches 32 feet (9.88m) and 22 feet (6.77m) respectively,” resulting in the 
bridge’s familiar configuration, which has withstood so many catastrophic 
floods.  These distances are well within the 15m spans cited above and whilst 
the substructure has delivered a safe river crossing for over 140 years, these 
concrete beams have served faithfully for nearly 100 years, through major 
floods and despite the increasing weight and volume of vehicles using the 
bridge on a daily basis (3,000 heavy vehicles per day, according to a traffic 
study recently commissioned by CAWB). 

 

Left:		Windsor	Bridge	today	

 

 

 

 

 

 

In the case of Windsor Bridge, the concrete for the beams was poured into 
forms on the riverbank, allowed to set and cure and only then were the beams 
lifted and moved to their final location as part of the bridge structure.  
 
In using concrete in this innovative and technically sophisticated way, the 
designer was able to achieve stronger, stiffer and more durable outcomes than 
were possible using timber, whilst retaining the visual qualities of the bridge. 

	
Above:	the	1922	pre-cast	and	reinforced	concrete	girders	of	Windsor	Bridge	

Each beam was cast individually and individually moved onto the substructure.  
The deck was then poured in situ, one half side at a time, each half being 3 ½ 
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beams wide. 

In this off-site casting of the Windsor Bridge beams it is possible to see an 
evolutionary pathway to the modern day prestressed concrete plank bridge, 
which is delivered as a series of precast (albeit also prestressed) elements, 
ready for installation. 

									Above:	Image	from	the	RMS	document,	Aesthetics	of	Bridge	Design	

Ultimately, it was the strength of the cast iron piers of Windsor Bridge, bolted 
and buried 4 feet into bedrock, at the bottom of the river and lined with carefully 
laid bricks, with a column of concrete at their core, which allowed the bridge’s 
timber elements to be replaced with the increased weight of a more durable 
concrete superstructure.  It was economical and efficient to precast the girders 
on the bank and build the new deck a half width at a time, thus enabling the 
bridge to be used by traffic throughout the renovations.  

The State Monier Pipe and Reinforced Concrete Works undertook the project 
under the supervision of Mr Mitchell, the company's manager at a cost of 
£12,925.  

Research (Wedgwood and Brassil) has revealed this as the earliest use of 
precast concrete beams in Australian bridge construction, by some 30 years, 
making this use of concrete unique for its time.  

This early timeframe is relevant when considering the establishment, by the 
Department of Public Works (PWD), of the State Monier Pipe and reinforced 
Concrete Works in NSW in 1915.  It is thought the PWD engineers of the day 
may have been pushing the envelope with the use of precast beams, in order 
to explore, test and demonstrate the potential of the Monier Works. 
(Wedgwood).  Such a demonstration is interesting, given the potential volume 
of work, were it to become a standard maintenance upgrade for a class of 
bridges, which, like Windsor Bridge, was based on a potentially durable cast 
iron substructure.  
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For the longer span truss bridges, some use was made of cast iron cylinder 
piers because of their greater strategic value and difficulty of replacement. 

Below:	Two	examples	of	truss	bridges	on	cast	iron	piers	with	timber	decks	

 

According to experts Wedgwood and Pearson, Allan, who was in charge of the 
Bridge Design Section of Public Works at that time, would have instigated this 
initiative.  	

Apart from designing the famous “Allan Truss”, Percy Allan was also the 
mentor of JJC Bradfield. Bradfield is most famous for overseeing the 
construction of the Sydney Harbour Bridge.  It is recorded that Allan attended 
the celebrations for the opening of the re-decked Windsor Bridge. (Windsor 
and Richmond Gazette, (21-1-1922). 
  
Percy Allan’s biography is included at the end of this nomination. (Tab B) 

In 1980, nearly sixty years after it was first installed, the concrete deck was 
stripped and resealed. 
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Today the site adjacent to the bridge retains its potential to reveal important 
archaeological evidence that both predates the bridge: relevant to the former 
punt crossing, the first wharf of 1795 and the much grander, later wharf of 
1815, as well as later archaeological evidence in relation to the production of 
the concrete girders. 

In conclusion, it is disappointing to note that the RMS, in the Environmental 
Impact Statement for this project, was misleading in its description of the 
bridge’s new concrete elements.   

The statement,  “A cast-in-place reinforced concrete road deck is tied to the 
beams via the hook ends of the reinforcing bars. The girders and deck were 
cast in situ by the State Monier Pipe and Reinforced Concrete Works in 1922” 
is incorrect. (Historic-Heritage Working paper, part 3, Page 141.)  

 

 

 
	
	
	
	
	

 

 

 

 

	 Windsor	Bridge	circa	1910	 	

FORM, FUNCTION AND FLOOD 
 
In Metal Bridges in Victoria Gary Vines says that,  

As the most prominent civil construction in many young settlements and the 
entrance to many towns, which were created on river crossings, the local 
bridge has played an important role in creating a sense of place. As a 
consequence, there has often been an attempt to invest aesthetic values in 
their designs. Stone bridges drew on an established tradition of classical 
architecture, with design elements such as keystones, string courses, coping 
stones, pilasters and the like, going back to Roman designs. Timber bridges 
tended to be more rustic, although Central Roads Board and Public Works 
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Department bridges still reflected the skill of the carpenters in shaped corbels 
and other details.  
 
Metal bridges also had many elements that were not purely functional. The 
stone abutments were generally constructed in traditions of the masonry 
architecture. Hand- rails where often elaborate and purely decorative 
treatments such as cast mouldings were also added. In particular, the most 
important routes and crossing points were often given bridges that were 
statements of the status of the local district or the colony.  
 
The Windsor Bridge is a structure supremely and exquisitely adapted to its 
environment.  Its achievement lies, to some extent, in its simplicity. As noted 
previously the bridge is almost Georgian in its aesthetic.  This is the 
consequence of an extremely disciplined approach to flood proofing the 
design.  All extraneous elements were pared back, the temptation to add 
“elaborate and purely decorative treatments” firmly resisted, delivering a bridge 
that offered the least possible resistance to floodwater. 
 
This pared back design included relatively slender, cast iron caissons forming 
piers at regular, and relatively brief intervals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Windsor	Bridge,	post	1896,	pre	1922,	the	clean	articulation	of	the	
vertical	and	horizontal	elements	clearly	visible.		The	level	of	the	1874	

deck	is	indicated	by	a	black	dotted	line.	
	

	
And so while Hawkesbury minds, after the 1867 flood, may have been 
reflecting on the extremes their river could inflict on the landscape and on them 
personally, it was the challenging delivery of an elegantly refined design for 
Windsor Bridge that must have been occupying others. 

Construction Materials  
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From the outset, Windsor Bridge had an unusually generous palette of 
construction materials - bricks, concrete, iron: cast and wrought, and timber, 
their functions carefully considered, their contribution carefully measured- all 
were included. 
 
“The whole of the timber is ironbark, which has little buoyancy under water, 
and the girders are fine specimens of our colonial wood.  
 
All the joints are covered with iron fish-plates, bolted with inch bolts, and it is 
evident from the massive fastenings throughout, and the great strength of the 
structure in every detail, that the engineer has taken every precaution to 
prevent the floods from making 
a breach in any part of the 
bridge.”  
SoHI 2008 
 
The deck is supported on cast-
iron caissons, 130 of them: six 
feet long, and 3 feet 6 inches in 
diameter, their weight exceeds 
150 tons. They were cast at the 
Mort’s Dock and Engineering 
Works at Balmain; and are 
“another instance of the facility 
afforded for such works by 
colonial establishments”.  

The caissons were filled with specially formed bricks and concrete.  The 
original timber deck was later replaced by concrete (with even less buoyancy 
than ironbark...!) 
 
Adapted from the SoHI 2008    

 Evolution 
 “Rather than wait for the casting of the columns the additional pier at the 
Wilberforce end was constructed from wood.”  

The mass concrete pier at the Wilberforce end is a replacement for an earlier 
timber pier added during construction when it was realised that the river banks 
were subject to heavy scouring and that the Bridge would require an additional 
span. The timber pier was replaced by the present concrete one with re-
decking of the Bridge in 1922, the timber pier being considered of 
unsatisfactory strength to bear the added weight of the concrete deck. The 
concrete piers are described as three foot Monier cylinders on a Public Works 
Department Plan, and are erected on a concrete bed cast on top of ten piles, 
driven approximately 30 feet (9.14 metres) into the ground (RTA Plans 0182 
492BC0104, sheet 6).  

The presence of the concrete pier shows how the Bridge design has been 

Post	1922			Mitchell	Library	Small	Picture	File	
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adapted over time in order to cater for changing needs. It demonstrates a 
history of adaptation of an older, reliable design rather than its replacement.  

The use of concrete in bridges began not as a major construction component, 
but as suitable material to fill cast iron pier caissons. The alkaline nature of 
cement had the additional benefit of protecting the iron from corrosion.  

SoHI for the Hawkesbury River Bridge, Windsor, NSW. 2008 Prepared by Heritage Concepts for RTA  

TECHNOLOGY 

Iron 
Metal for bridge building was practically all imported before the 1880s. Several 
attempts had been made to produce iron from local ores beginning with the 
Fitzroy Ironworks at Mittagong, NSW, which produced its first pig iron in 1848. 
Small quantities of iron were produced here spasmodically over the next 
twenty years, amounting to a total of 2,594 tons by 1869. Other blast furnaces 
were constructed at Mt. Jagged South Australia (1874), Lal Lal near Ballarat 
(1875) Ilfracombe on the Tamar in Tasmania (1875), a new plant at Lithgow 
(1875), Mittagong (1876) and Redbill Point also on the Tamar (1878) (Hughes 
1964:17; Jack & Cremin 1994).  
 
All together, however, these furnaces still only produced at best a few 
thousand tons of iron per year, and at worst a few hundred tons. When one 
considers a single medium sized bridge might contain 500 tons of iron, the 
Colonial output was insignificant. 
 
What iron was produced was generally for smaller structural work, although the 
Esbank Works at Lithgow was producing rails from a 450 mm rolling mill from 
1878 (Australian Academy of Technological Sciences and Engineering 
1988:849). Following an attempt by James Rutherford at Lithgow in 1875, 
William Sandford produced the first Australian Steel.  Steel began to be used in 
Australian buildings from 1887. 
 
Most steel was imported into Australia before World War I with the UK, USA, 
Belgium, France and Germany supplying the bulk of Australian steel. British 
steel-making appears to have been relatively unsuccessful before about 1879 
when Thomas Gilcrist determined the correct furnace lining to avoid brittle steel 
resulting from high phosphor ores.  
 
With the opening of the BHP steelworks in Newcastle, Australia became an 
exporter of steel products from 1916, although structural steel was still 
imported for special work such as the construction of the Sydney Harbour 
Bridge.  
 

Using Iron in Structures 
The major disadvantage of iron was a low tensile strength.  Iron with a low 
carbon content (steel) was much stronger and durable, but before new furnace 



Community	Action	for	Windsor	Bridge	(CAWB)	
Nomination	For	Emergency	National	Heritage	Listing		
Windsor	Bridge,	Windsor,	NSW	
January,	2018	

	

Page	31.	

technology was developed, iron had to be forged many times to produce steel.  
Wrought iron was easier to make, but was more brittle and susceptible to 
fatigue and other failures. Bridges built with the two materials, therefore 
required quite different design solutions, but by 1880 better understanding of 
the relative properties led to more common use of iron for both buildings and 
bridges. 
 
Joining metal bridge components presented challenges. The first cast iron 
bridges were constructed using timber carpentry methods with tenons and 
pegged connections Wrought iron had been blacksmith welded for hundreds of 
years, but this process was almost impossible in large components. Riveting 
plate, strip and angle iron became a viable method of building up strong 
components and entire bridges following the development of riveting machines 
in 1789. 
 
Adapted from Metal Road Bridges in Victoria - Part 1 
National Trust of Australia (Victoria)  
With assistance from: VicRoads Heritage Victoria  
Gary Vines (Biosis Research Pty Ltd) Ken McInnes  
2003, revised August 2010  

Windsor’s Iron  
As noted by Dr Mary Casey, in an independent heritage report prepared for the 
New South Wales government, the RMS makes “little mention of the 
importance of the production of the cast iron cylindrical piers (and presumably 
the bracing elements) at an Australian forge. A very rare and early example of 
this type of fabrication in NSW and Australia”.   
 
It is possible Windsor is the earliest still-operating bridge made of the iron from 
Australia's first iron works. 

The Fitzroy Iron Mine 
The Fitzroy Iron Mine was at Mittagong/Bowral, at the foot of the Gib (Mt 
Gibraltar).  In 1948 the Fitzroy works was recognised as the birthplace of the 
Australian iron industry.  It opened in 1851 and shut down in the 1880's. 
https://trove.nla.gov.au/newspaper/article/63618930?searchTerm=%22enginee
r%20for%20roads%22&searchLimits=sortby=dateAsc|||l-australian=y 
 
Windsor Bridge piers were cast 
at Mort’s Dock.  There is an 
extremely high probability that 
the iron was sourced from the 
Fitzroy mine. 
 
In 1870 Fitzroy Mine was noted 
as being the only iron mine worked in the country.  
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http://www.berrimadistricthistoricalsociety.org.au/data/documents/=23442=20A
ugust=202012=20-
=20eNEWS.pdf 
	

In	a	report	in	the	Sydney	
Morning	Herald	of	September	
7,	1870	it	is	advised	that:	

 
 
 

https://news.google.com/newspapers?nid=1301&dat=18700907&id=G88QAAAAIBAJ&sjid=T5EDAAAAIBAJ&pg=7102
,2816104&hl=en 
 
In an article published after the opening of Bawden Bridge reference is made 
to bridges “...manufactured in the colony... chiefly from Australian iron from the 
Fitzroy Mines”.  It then mentions “Waterview Dock Works” as the source of the 
iron being used to manufacture elements of the number of bridges built 
concurrently with Windsor Bridge. 
 
One of those bridges, opened, like the Windsor bridge, in 1874 was the 
Bawden Bridge: whose “...ironwork was constructed at MORT'S foundry, Watervlew, 
Sydney, from a design prepared by the COMMISSIONER AND ENGINEER FOR 
ROADS, and is said to be the heaviest work yet done in the colonies.”  
 
The Prince Alfred Bridge at Gundagai has the distinction of being one of the 
oldest metal truss road bridge in Australia and has a high probability of being 
the first cast iron bridge in Australia made from locally sourced and 
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manufactured materials: 
 
“The Fitzroy Iron Works of Mittagong NSW [first iron foundry in Australia] were 
awarded the tender for the casting of the cylinders and other iron work. The 
bridge had 54 cylinders in all, each weighing 2.5 tons, six feet long and six feet 
in diameter. The cast iron cylinders were delivered by bullock dray and 
assembled on top of each other as internal excavation proceeded. When they 
finally founded on rock the piers were filled with concrete.”  

INSTALLING BRIDGE PIERS 
One of the significant challenges for early bridge builders was supporting the 
superstructure over water.  At South Creek, Windsor, Andrew Thomson solved 
the problem by using floating supports, although this was reportedly a fragile 
solution. 
 
Initially, in Australia, bridge builders used stone arches and timber piers, but 
bridges in locations like the Windsor Bridge required a different solution – one 
requiring supports that would survive major flooding across a long span: all 
very well, but how to install them in rivers of great depth, with uncertain 
riverbed conditions? 

1.) Pneumatic Caissons  
Jacques Triger (10 March 1801–16 December 
1867) was a French geologist who invented the 
'Triger process' for digging through waterlogged 
ground. 
 
The process involves working inside a chamber 
(known as a caisson) open at the bottom and into 
which compressed air is pumped to keep water 
out.  Originally developed for use in a coal mine 
(Mines de Chalonnes-sur-Loire, 1839), it was later 
applied to bridge construction and civil applications 
as well.  The process was used for the Brooklyn 
Bridge in the United States (1869-1883) and 
the Forth Bridge in Scotland (1882-1889) among others. The health hazards of 
working in a hyperbaric environment were gradually discovered during these 
projects.  The process was also used by Gustave Eiffel for the foundations of 
two of the four pillars supporting the Eiffel tower. 
 
 
 
Right:	the	Forth	Bridge	today	
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Triger’s success does not rely on the idea of using compressed air, but in the 
invention of the airlock - to pass from the compressed zone to the zone of 
ambient air pressure and in finding a practical way to utilise the technique on 
an industrial scale.  
 
In 1869 an article, in Scientific America, talks about “a new and very clever 
method of building bridge piers” going on to describe the process and 
recognising M. Triger as the  “able civil engineer” who developed the method. 
The article reports that by means of sheet-iron cylinders and with the aid of 
force-pumps “M. Triger keeps his workmen immersed in compressed air of 
sufficient density to force back and out of the bottom of the cylinder all the 
water which was there, and thus enabled the men to excavate the sand, 
gravel, and stones to such a depth that when the cylinder was sank to a water-
tight stratum, the compressed air was no longer necessary.  
 
 
An air-tight chamber at the top of the cylinder had a man-hole door in its cover 
and another in its floor; when the men had entered this chamber the upper 
door was closed, and compressed air from the cylinder was then admitted by 
means of a stop-cock. As soon as there was an equilibrium of pressure 
established between the chamber and cylinder, the man-hole door into the 
cylinder was opened and the men descended to their work. Here they had to 
work in air at a pressure of about three atmospheres, i.e. equal to a pressure 

of, say, 44 lbs. per square inch.” 
 
Today Triger’s method is still used in 
tunnelling and shaft sinking operations. 
Modern Tunnel Boring Machines use 
compressed air to excavate soils below 
water tables. 
	
	

Triger's	caisson:	19th-century	artwork	of	
workers	using	the	pneumatic	caisson	invented	in	
1839	by	the	French	engineer	Triger.	This	was	the	
first	use	of	pressurised	air	to	dig	underwater	
shafts,	a	technique	that	is	still	used	today.	The	
lowest	section	is	to	keep	the	water	out.	The	
middle	section	is	an	airlock,	through	which	the	
soil	was	passed	to	the	upper	section	which	was	
pressurised	at	atmospheric	pressure.	Triger's	
caisson	used	sheet	metal	for	the	walls	of	the	
caisson,	and	was	first	used	during	mining	in	the	
Basse-Loire	coalfield.	Artwork	published	in	Mines	
and	Miners	(L.	Simonin,	1868). 
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2.) Open Caissons  
In the Scientific America publication of 1869 a variant the Triger method is also 
described: 
 
“The contrary principle to this of sinking cylinders was ... adopted in sinking the 
piers of the Black Potts Bridge, (1850?) which crosses the Thames near 
Richmond.  Each cylinder was lowered into the river in its proper vertical 
position, and then loaded sufficiently to make it sink when the greatest vacuum 
was obtained. The vacuum was produced by means of suction pumps, and 
then the external pressure of the atmosphere forced the mud, sand, or gravel 
and water from the bottom of the cylinder up inside of it, thus allowing the 
cylinder to descend as much as the displacement of the material at its base in 
the bed of the river would allow with the force of its own weight and load. The 
material thus forced up into the cylinder was scooped, or dredged, out as much 
as possible, the operation of creating a vacuum being again and again 
repeated until the cylinder was sunk to the supposed proper depth. It has been 
said that some of the cylinders sunk when the weight of the bridge and proving 
load came on them. This fault, however, cannot be charged to the mode of 
sinking, for in that case the cylinders could not have been sunk deep enough, 
or they were imperfectly filled in. At the same time, if the water had been forced 
or kept out by means of compressed air, there would naturally have been far 
greater facility for seeing and insuring a good and secure foundation.” 

3.) Cofferdams 
Cofferdams are temporary enclosures to keep out water and soil so as to 
permit de-watering and construction of the permanent facility in a dry 
environment. Cofferdams keep water and soil out of the excavation in which a 
bridge pier or other structure is built. 

Cofferdams can be made from a range of materials, including timber, steel, 
rocks and earth. Below are some contemporary examples of cofferdams.   

 

Left:	
illustration	of	
an	earth-filled	
cofferdam.			
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AUSTRALIA 1918  
The Minutes of the General Meeting, of the Royal Society, held at 5 Elizabeth 
Street, Sydney, on 11th July, 1918 record that the President called on Mr. W. 
F. Burrow to read his paper on " Bridge Construction in New South Wales" and 
that the “...discussion was opened by Mr. J. J . C. Bradfield, who, in connection 
with his remarks, produced some very interesting lantern slides.”  

It is useful to quote some of Mr Barrow’s paper on the subject of caissons: 
 
“As first used, the pneumatic caisson was of a very simple character, the 
caisson consisting of a cast-iron cylinder, sometimes called a pneumatic pile, 
which formed both the working chamber and a section of the bridge pier. This 
type of metal cylinder construction has several advantages over masonry: the 
cylinders are easily erected in place, they give a high degree of water-
tightness, and, compared with other materials, there is considerably less skin-
friction developed in sinking.”  

 In New South Wales during the last 30 years these pneumatic cylinders of 
cast iron, ranging in diameters from 4 feet 6 inches to 12 feet, have been very 
largely used in the constructions of bridge pier. In most case the diameter has 
been 6 feet, with at times splayed footing-rings, with the bottom sections of 
larger diameter to provide the necessary bearing area.” 

Elsewhere he says: 

“Until quite recent years these cylinder were sunk, often to considerable depth, 
with air-compressing plant and lighting arrangement of the most primitive 
character, and it is rather astonishing that the excavation, other than rock, 
was in many cases taken out at a schedule price of from 15/- to 30/- per cubic 
yard. This is remarkable when it is considered that the excavated material had 
to be hoisted in small buckets to the air-lock chamber, the air discharged for 
the air-lock, the top door unscrewed, and the buckets lifted out, emptied, and 
returned, after which the air-lock had to be again put under pressure before 
further material could be lifted.” 

Barrow goes on to describe, from personal experience, working conditions 
within the caissons: 
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“No laws such as are in force in America for regulating work carried out under 
air-pressure exist in this State, and but scant attention was paid to ventilation.  
No means of cooling the air entering the locks were provided, and, as common 
candles were used for lighting, the atmosphere within a six-foot cylinder was 
not as clear as it might be. When constantly engaged under air pressure in a 
candle-lit cylinder, the writer adopted a scheme for mounting a small piece of 
sponge on the end of a stick, and used it for removing the collection of candle-
soot which completely filled the nostrils; a small water-jet was found a very 
useful auxiliary...”  

Helpfully, Barrow provides an illustration of a bridge cylinder used as an air 
lock, (above) going on to admit:  
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“The writer has never seen a lock of this class with the refinements of bell-
mouth air pipes, and bull's-eye lights in the doors. With 50 tons or so of 
dunnage on the top plate, and the whole outfit smothered in mud, with a 
dense candle fog in the interior, there would not be much daylight through the 
bull's-eyes... (and has) certainly never seen a bottom door which can only be 
screwed up by a man left in the workings underneath. At shift change, when 
all the men go out, this arrangement would be troublesome.” 

Barrow also discusses the methods adopted in the construction of the piers 
for several large highway bridges erected in New South Wales and includes 
other remarkable illustrations regarding the use of caissons. 
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North Richmond Bridge 
The first bridge across the Hawkesbury River at North Richmond was planned 
in 1857 and completed by 1860, partly in response to an increase in traffic 
along Bells Line caused by several gold rushes in central western NSW.  
Floods battered this timber structure time and time again, and its abutments 
you were severely damaged in the 1867 and 1870 floods. 
 
In April 1871, residents and other road users requested the government 
restore this privately built bridge. In 1876 the Government bought the timber 
bridge and restored, raised and extended it to cope with the flooding.  
However, in 1900 the deck of the bridge was again severely damaged in flood, 
with silt also rendering it impassable. 
 
Bells Line of Road was officially opened in September 1905, in conjunction 
with the opening of the current Richmond Bridge. 
 
Constructed between January 1904 and September 1905, the bridge is a 13-
span Monier concrete arch structure. 
(adapted from the Hawkesbury Gazette 21.9.2015) 
 
Barrow describes this concrete arch structure as follows: 
 
“This bridge consists of thirteen reinforced concrete arch spans, each 50 feet in 
the clear, with an overall length of 722 feet. The piers were of concrete 
throughout.  

The caissons, two for each pier, were built in position on plate- steel shoes  

These caissons, 10 feet x 5 feet, with rounded ends, were sunk by the 
pneumatic process, carried about 2 feet into solid rock, and further secured in 
the upstream caissons by iron anchor-rods.  

As far as there is any record, there is only one other bridge constructed of this 
character-a low level structure of reinforced concrete in a river subject to high 
floods.  The other example, constructed upon a somewhat different principle, is 
the Maryborough Bridge, Queensland, which has successfully withstood 
several high floods*.  

The Richmond Bridge has not only 
successfully with-stood many high 
floods during its life of 14 years, but 
also many severe batterings from 
floating logs carried down against it 
at high velocity.”  

Bridge	over	Hawkesbury	River	at	
Richmond	1905	(RTA	Bridge	No	429)		
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Barrow goes on to say: 

“When the first flood arrived, several of the caissons were down to rock, and 
one was in process of sinking, with air-lock in position.  

... there was a cableway, with " flying-fox" hoisting gear stretched across the 
river, but even with this facility the flood beat the salvage gangs by sending 
down a battering ram in the shape of a log, which struck the pneumatic caisson 
amidships, carrying away a length of about 4 ft., together with the air-lock and 
miscellaneous plant.  

After the water subsided, the air-lock was rescued, little the worse for the 
battering, and the work resumed. The local residents consoled the constructor 
by informing them that this little affair was only a skirmish-a bit of a fresh in 

fact.” 

	
Below:	Barrow	also	
provides	this	
illustration	of	the	
airlock::	

 

*For background:  Maryborough-
Lamington Bridge 

The Lamington Bridge, which 
crosses the Mary River from Tinana 
to Maryborough, was built to the 
design of AB Brady and opened in 
1896. It replaced an earlier highset 
timber bridge constructed in 1874 
and is one of Australia's oldest 
concrete bridges.[1] 
 
The earlier bridge was demolished 
during the disastrous floods of 1893, 
the present bridge is a low level bridge designed for inundation, as it is less 
likely to be damaged by floating debris during floods. It was opened to traffic on 
30 October 1896 and was named in honour of Lord Lamington, Governor of 
Queensland. 
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In relation to “sub-aqueous foundations” Mr Barrow makes mention of a further 
three projects: 

Hawkesbury River Bridge 
1889 
“The caissons for this bridge were of elliptical iron section, 48 feet by 20 feet at 
the cutting edge, and were founded on a hard bed of gravel, after passing 
through layers of mud and sand. The sinking was accomplished by dredging 
through three open well of 8 feet diameter, terminating in bell-mouth extension 
which met the cutting edge.  

The paces between the wells and the outer shell were· filled with gravel as 
sinking progressed. The wells were· filled with concrete to low-water mark, and 
the pier carried up above that with stone masonry.  

The splayed bottom, adopted for the purpose of reducing friction, was found to 
be a mistake, as it seriously 
increased the difficulty of 
guiding the caisson during 
sinking.  

For moderate depths the 
excavation in open-caissons 
can be carried out by divers 
and dredging conjointly, and 
the mud pump can often be 
used to advantage.  

Strong objection is frequently 
made to the open-caisson on 
account of the difficulty of 
inspection, and the uncertainty of the bearing and character of the submerged 
work. Substructure engineers can generally, with a little practice, gain sufficient 
experience in a diving-suit as will enable- them to make a personal 
examination of foundations at depth of 60 or 70 feet. The writer has found no 
difficulty in making a long inspection in 15 fathoms, but beyond that depth a 
thorough inspection is practically impossible.” 

Iron Cove Bridge 
1882 
The Iron Cove Bridge is mentioned by Mr Barrow in connection with caisson 
disease: 
 
“In New South Wales there has been some experience of the same kind. The 
piers of the Iron Cove Bridge at Five Dock were sunk to a depth of 90 feet by 
the pneumatic process, and the sinking caused the death of one man and the 
injury of several others. “ 
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On 16th March 1882 the Sydney Morning Herald reported the death of Dennis 
Crawley, describing how he, with five companions “was employed in one of the 
cylinders which are used in making the foundations of the bridge over the Iron 
Cove”. 
 
(For more information on caisson disease see Tab C) 

The article goes on to say, 
 
”The chambers are kept free from water and mud by atmospheric pressure, 
which on this occasion was equal to 42 pounds to the square inch, nearly 3 
times greater than the usual weight of the air”  

This is the earliest date identified so far in relation to caisson disease in 
Australia.  Locally, and considerably later, in 1946 there were two cases of “air 
lock paralysis” on the Cattai Bridge works. 

Pyrmont Bridge 
1885 
“The open-caisson method was adopted for the pivot pier of Pyrmont Bridge, 
which was opened for traffic in 1902. 

The caisson, which formed a part of the pivot pier as well as a coffer-dam, was 
a double wrought-iron shell, with an exterior diameter of 42 feet, an internal 
diameter of 32 feet, and a height of 53 feet, the shells being concentric, and 
brought together at the bottom to form a cutting-edge at the line of the outer 
diameter.  

The caisson was sunk to the harbour bed, then loaded with concrete, and, 
while the interior was being dredged out, the caisson was sunk to bed rock.  
The water was then pumped out, but no doubt owing to the rigid iron shell 
founding on an irregular rock bed, a blow-out occurred, which necessitated the 
excavation for the leveling off of the irregular rock surface by the aid of divers, 
with the caisson, of course, full of 
water. Some of the concrete in the 
base around the outer margin of the 
caisson was placed by divers, ... 
After this was set, no trouble was 
experienced in pumping out the 
caisson, and placing the remaining 
concrete in the open. The time 
occupied in sinking this caisson was 
nine months.  The  bridge was 
designed and constructed under the 
direction of Mr. Percy Allan, of the 
Public Works Department.”  

Penrith Bridge 
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(1867) 
Commenced in 1864, the original bridge was completed in 1867.  Deck was 
reconstructed in 1907 following relocation of trainline to adjacent steel truss 
bridge. Western spans rebuilt in 1869 following loss of the timber approaches 
due to a flood two weeks after the bridge was opened. New span used similar 
design to the river spans, with cast iron caisson pier. Side spans were timber. 
Approach spans and abutments reconstructed in steel and concrete in 1934. It 
is likely at this time that the footway across the main spans was reconstructed 
to provide for utility pipes. 
 
Victoria Bridge is a continuous iron through-bridge (the deck is between the 
girders rather than on top of them). The three main girders, each spanning a 
clear 56.7m, were designed and constructed as one 181m long continuous 
structure (no separations over the piers), a novel structural feature for 1867 
(Maw and Dredge). This structure, supported by hollow stone piers at 60.35m 
centres, has iron cross girders which support a concrete deck, 3.5m below the 
tops of the main girders which are 3.95m deep. Each span has a camber of 
100mm. There is a secondary, shorter, shallower, simply-supported girder, 
41.1m long at the western (Emu Plains) end of the bridge. All four iron girders 
have pairs of hollow boxes top and bottom separated by two web plates, an 
early version of box-girder construction. They are all of riveted construction. 
The total weight of wrought iron is around 1100 tonnes.  
 
The bridge consists of three main spans of iron box girder, one secondary 
span of iron box girder and three concrete approach spans on either side of the 
bridge.  
 
The piers that support the main spans are constructed of sandstone; the pier 
supporting the western end of the secondary iron girder span is constructed of 
mass concrete. The piers supporting the approach spans are constructed of 
concrete trestle frames. Piped services are supported under the pedestrian 
walkway portion of the deck and a large pipe is supported on the top flange of 
one of the main girders.  
 
Architectural curved angle sections appear on the outer face of the girders of 
the main span. These serve no structural function but "lighten the appearance 
of the structure"  
 
There are flood markers on the side of the easternmost sandstone pier. The 
remnants of old light posts can be seen on the piers on the northern side of the 
bridge.  
 
Construction of the 1867 Penrith Bridge used cofferdams to create de-watered 
environments for workers. 

https://trove.nla.gov.au/newspaper/article/13149766?searchTerm=%22nepean%22%2B%22victoria%20b
ridge%22%2B%22%20%22&searchLimits=sortby=dateAsc|||dateFrom=1867-01-01|||dateTo=1867-12-
31  



Community	Action	for	Windsor	Bridge	(CAWB)	
Nomination	For	Emergency	National	Heritage	Listing		
Windsor	Bridge,	Windsor,	NSW	
January,	2018	

	

Page	44.	

A “BETTER CLASS OF BRIDGE” 
In a newspaper report about the opening of the Bawden Bridge, which 
reportedly occurred on 6th April 1874, the journalist refers to a government 
publication titled  "The Industrial Progress of New South Wales," published by 
authority of the Government in 1871 which says, "Of the bridges constructed 
by the Public Works Department, the three lattice foot bridges were all 
manufactured in the colony, the cylinder-pieces of the Gundagai bridge were 
cast in the colony, chiefly from Australian iron from the Fitzroy Mines. The 
Bathurst Bridge of three spans of 110 foot, on iron cylinder pieces, and the 
Yass Bridge, one span of 180 feet, both made throughout in the colony. The 
iron-work of the Nymboy bridge, of three spans is being proceeded with at 
Newcastle; and the Urara bridge, of two spans of 125 feet each, at the 
Waterview Dock Works. A Iarge part of the casting and machinery for the Hay 
Bridge-of two swing spans of fifty-nine feet each, and two side spans of sixty 
feet each, all lattice girders-was made at Messrs. P. N. RUSSELL& Co's. 

 

Thus, we see, that not only is a better class of bridges being introduced into 
the colony, but the money paid for their manufacture is being retained in our 
midst, thus benefiting colonial industry, and opening up larger fields of labour 
for the artisan and mechanic.” 
 
The article introduces us to a cohort of bridges as follows: 
 

• 3 lattice foot bridges  
• Gundagai Bridge  
• Bathurst Bridge  
• Nymboy Bridge  
• Urara Bridge  
• Hay Bridge 

 
To date, it has not been possible to identify the three lattice foot bridges. 
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The Gundagai Bridge is also known as the Prince Alfred Bridge, built using 
open caisson-type construction, it no longer carries traffic.   
 
It appears Bathurst Bridge was also built using open caisson-type construction. 
It no longer carries traffic. 

 
Nymboy Bridge is otherwise known 
as the Buccarumbi Bridge (PW 
referred to the Nymbodia River as 
the “Nymboy” up to 1910).  This 
bridge was destroyed by flood. 
 
It is a little confusing that the Urara 
Bridge is mentioned in this context, 
as it appears to be the Bawden 
Bridge.  If this were to prove to be 
the case, it no longer carries traffic. 
  
On December 9, 1793 there is a 
report about the Urara Bridge on the 
Newton Boyd Line of Road.  
 
 
The text says the Urara Bridge is on 
the Newton Boyd line of road, later 
saying Mr Franklin is responsible for 
this bridge (on the Newton Boyd line 
of road) and the Newton Boyd 
Bridge, (which may also have been 
on the Newton Boyd line of road.) 
 

 
 
 
On 10 March 1874 there is correspondence 
calling for an official opening during Easter.  
Bawden Bridge was opened on Easter 
Monday, 6th April, of that year. 

 
On Tuesday 7th April this 
account of the opening of 
Bawden Bridge was 
published. 
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Whilst current images, purportedly of 
Bawden Bridge have been identified, on 
17 July 1925 there is some indication the 
Urara Bridge no longer exists 
 
It has not been possible to resolve this in 
the time available, given the urgency this 
nomination. 
 
  
 

 
Finally there is Hay Bridge, the first bridge over the Murrumbidgee River at 
Hay, built in 1872 at a cost of £20,000 it was opened on 31 August 1874. 
 
The structure included a turntable, which enabled the middle-section to be 
swung open to allow the passage of steamers.  The opening of the Hay Bridge 
was delayed while the approaches were formed. It was finally opened on 31 
August 1874 by the Colonial Secretary of New South Wales, Henry 
Parkes.  The old bridge was eventually replaced by a new one, opened in June 
1973. The old Hay Bridge was subsequently demolished. The turntable, last 
used in 1946, was placed in the river-bend just north of where the bridge had 
been. 
 

THE “CYLINDRICAL PRINCIPLE” 
 
The article published when Bawden Bridge was opened introduces the concept 
of the “cylindrical principle”, describing its primary characteristic as, “being built 
of iron, with pillars on the cylindrical principle” going on to say, 
 
“Bridges of this description are found to be far more durable and better able to 
resist the force of the swollen torrents, which frequently rush down the large 
watercourses in mad career; than wooden structures.  Consequently, although 
much more expensive, they are finding favour with " the powers that be," and 
are being constructed in preference to the old style of bridge”. 
 
And later on saying, 
“The cylinders of each pier are coupled with wrought iron bracings, on the box 
principle, strengthened internally with strong angle-iron bracings having four 
circular openings for water way, ten foot in diameter. This provision allows of 
the flood water escaping more rapidly than it otherwise could, and renders the 
bridge less liable to be affected in any way by the greatest deluge of water that 
may ever occur.” 
 
The Illustrated Australian News for Home Readers; Thu 1 Oct 1874, as quoted 
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on page 125 of the Strategic Conservation Management Plan, Volume 1: Site 
Identification, Historical Background and Heritage Status (Final Draft, March 
2017) says of the Windsor Bridge, 
 
“The bridge, or rather the superstructure, is supported by ten iron cylindrical 
piers, each three feet six inches in diameter, filled with concrete and twenty 
feet apart, held together with diagonal bracing of channel iron.”  
 
Wedgwood (in correspondence) believes the term, “cylindrical principle”, was 
used to describe an intuitive notion that circular pier shapes cause less scour 
and resistance to water flow than other pier shapes, (square, rectangular, oval 
etc), going on to say the “... term “cylindrical principle” is not used nowadays, 
but I can imagine it was considered important in 1874”.   
 
He makes the point that “in USA and Canada, as well as middle eastern 
countries scour around bridge piers is a major cause of bridge collapses.  
Fortunately, it is an unusual occurrence in Australia, generally because our 
sediments are not as fine and our stream flows not as fast.” 
 
An interesting and informative account of this phenomenon is described in  
a thesis about laboratory testing, carried out at the University of Windsor, 
Ontario, Canada. 
 
https://scholar.uwindsor.ca/cgi/viewcontent.cgi?article=5965&context=etd 
 
 
Some of the photographs from this research are quite revealing, illustrating 
how the circumference of a bridge pier can influences the degree of scour on a 
riverbed. 
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At Windsor, where the B/D ratio is about 7% (pier diameter 1m, span 14m) and 
the H/D ratio is assumed to be 4 (for depth of water about 4 metres) a 
phenomenon known as the “Breakaway”, which directs the great bulk of flows 
away from the bridge, creates a bathtub effect, once the breakaway “lets go” at 
around 11 metres AHD.  
 
Whilst reducing the profile of a pier has positive consequences in terms of 
scour, in Australia, flood borne debris can be a significant issue, and reducing 
the diameter of piers inevitably requires an increase in the number of piers, 
creating traps for logs and other debris. 
 
However, cast iron was a material well suited to the Victorian era, its inherent 
strength delivering delicate, lacey structures such as the Crystal Palace. 
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There are examples of slender 
pier, Victorian cast iron 
structures in Australia and 
some evidence of bridge 
designers experimenting with 
lighter structures, yet it 
appears, despite the early 
scarcity of iron, that this was 
not a structural style that 
achieved wide acceptance for 
the substructure of bridges. 

 
 
The	Melton	Viaduct,	built	for	Victorian	Railways	in	
1886,	is	a	wrought	iron	lattice	girder	and	trestle	rail	
bridge	crossing	the	Werribee	River	(now	Melton	
Reservoir)	near	Melton.	
 
 
 

 
The Bremer	River	Railway	Bridge,	Queensland	
1897	
 
	
 
 

Instead, a more durable robust and substantial style came to dominate river 
crossings; one based on a “cylindrical principle”.  Of these bridges Windsor 
was certainly one of first and it appears to be the only one remaining in service. 
 

THE CLASS OF ’74 AND ITS PREDECESSORS 

Early Iron Bridges 
In 1867 the Prince Alfred Bridge over the Murrumbidgee River was opened. 
The bridge structure included cast iron caissons 6 feet long and 6 feet in 
diameter. 
 
The caissons were delivered by bullock dray and “Assembled on top of each 
other as internal excavation proceeded. When they finally founded on rock the 
piers were then filled with concrete.” 
 
It is inferred from this that the open caisson method was used in constructing 
the Prince Alfred Bridge. 
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As noted in the section above, the builders of the Nepean Bridge at Penrith, 
also completed in 1867, used cofferdams to create dewatered environments. 
 
In 1869 the Maitland Bridge was opened.  It was demolished in 1964; the 
structure was supported by iron caissons.  There is no record of pneumatic 
caisson technology being employed in the construction of this bridge. 
 
The Yass Bridge (circa 1871) had a very shaky start with a major flood during 
construction which saw iron girders carried 50 yards from their original site and 
two cylinders, which been sunk deep into the bedrock, broken off.  (Colonial 
News 10.5.1870) https://trove.nla.gov.au/newspaper/article/39674957  
 
Today evidence of this bridge is a memorial iron girder creating an entrance to 
a park.  The bridge was demolished in 1977. 
http://goinferalonedayatatime.blogspot.com.au/2015/11/yass-november-
2015.html 
 
The Denison Bridge in Bathurst was opened in 1872. It is built on wrought iron 
piers and there is no evidence of pneumatic caisson technology in its 
construction. 
 

The Bridges of 1874  
 
In 1874 four bridges, founded on iron caissons, were opened.  (This 
nomination does not explore the distinctions between cast and wrought iron 
piers). 
 
The first to be 
opened, (on April 6?) 
was the Bawden 
Bridge, on the Orara 
River (aka Urara 
River), on Newton 
Boyd Line of Road.  
Like Windsor Bridge, the Bawden Bridge’s piers were manufactured at Mort’s 
Dock.  A report about the bridge’s opening advises that it was constructed with 
“pillars on the cylindrical principle”.  The article goes on to say that bridges of 
this description “are found to be far 
more durable and better able to 
resist the force of the swollen 
torrents, it frequently rushed down 
the large watercourses in mad 
career,” going on to say that 
“although much more expensive, 
(such bridges) are now finding 
favour with ‘the powers that be,’ and 
are being constructed in preference 
to the old style of bridge.” 
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Windsor Bridge was opened on 20 August 1874.  There is little doubt the 
authorities were concerned to ensure the durability of Windsor Bridge during 
floods and, as it too was built on the cylindrical principle, it becomes a member 
of the class of 74. 
 
The next “cylindrical principle” bridge to be opened was Hay Bridge (8 
September) and whilst having some additional characteristics (it was a swing 
bridge on the Murrumbidgee), it too was built on round, iron piers. 
 
Buccarumbi Bridge was completed in December 1874 and whilst the official 
opening occurred later, as another bridge built on the "cylindrical principle” 
along with a December completion date, it also qualifies as a member of the 
class of 74. 
 
Of these four bridges Buccarumbi Bridge offers the greatest opportunity for 
exploring one aspect of the “cylindrical principle”.  In March 1946 this bridge 
collapsed due to flooding.  Recent photographs, included in the chronology, 
clearly show the cylinders are wrought iron, riveted together and filled with 
concrete.  They also give some inkling of the catastrophic failures that can 
occur with bridges. 
 
However, it is in this feature that a distinction can be made regarding both the 
Dennison Bridge and the Windsor 
Bridge, which was opened later in 
1874, because the piers of both 
these bridges are filled with brick 
and cement, in the case of the 
Windsor Bridge. 
 
Right:	This	image	is	a	copy	of	one	of	the	
original	engineering	documents	
showing	the	layout	of	the	bricks	inside	
the	cast	iron	pier.	
	
 

RMS CONSULTANTS 
 
In 2008 the Windsor Bridge Statement of Heritage Impact says: 

"The Bridge is also significant for its early technical achievement and 
application of iron caisson and mass concrete technology, there being no 
earlier application of this technology in the state, and only one contemporary 
example." 

Elsewhere this report says: 

"The piers are constructed by sinking iron caissons into the river bed in order 
to reach bedrock. This was done by pumping out sand and air to allow 
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the caissons to sink. In the process of sinking the caissons, many obstructions 
such as ‘boulders, drift-wood, and logs, several feet in thickness, were 
removed at considerable depths’ (Town and Country Journal 22 August 1874). 
Following the discovery of bedrock, the piers were attached four feet into the 
rock, and then the underwater attachment of cross-bracing by divers was 
performed. Finally the caisson was filled with concrete for strength and 
solidarity."  

“Many freshes and several heavy floods retarded operations; and the sinking of 
all the piers could not be completed until December, 1873. Although a few feet 
only of the iron columns appear above water, the cylinders reach an average 
depth of 40 feet below summer level. By the use of the sand- pump and air-
lochs, boulders, drift-wood, and logs, several feet in thickness, were removed 
at considerable depths, and each pillar firmly bedded and lewised four feet into 
the solid rock. The bracing beams were also fixed below water by divers, 
before the erection of the superstructure.”  

Then, in 2012, Biosis, the company then preparing a statement of heritage 
impact is saying: 

“Although a substantial amount of detail exists about the components of the 
bridge, how the piers were dug through the riverbed and embedded into 
bedrock is not clear. The RMS s170 data sheet states that the bridge has 
caissons for the piers. Primary archival sources do not mention caissons; 
instead the bridge plans include elevations of "piers with cylinders" or "piers 
with screw piles". In addition, the Australian Town and Country Journal 
mentions that divers were used to install the cross-bracing and that "By the use 
of the sand-pump and air-lochs, boulders, drift-wood, and logs, several feet in 
thickness, were removed at considerable depths, and each pillar firmly bedded 
and lewised four feet into solid rock". The use of caissons may be implied but 
not confirmed.”  

In the next section, headed “The Use of Caissons?” Biosis says: 

“The use of caissons to install piers is a complex process that involved the 
creations of a de-watered environment in which labourers could work to 
excavate the river or sea bed.  A caisson can be cylindrical or rectangular in 
shape and performs the same function as a coffer dam. The depths reached in 
the Hawkesbury River would probably have required pneumatic caissons to 
de-water and pressurise the working space. The labourers could then work 
within the cylinder, or within a larger pressurised space beneath the cylinder.  

The piers of Windsor Bridge are narrow at 3 feet 6 inches (about 1 metre) but 
may have been able to accommodate one labourer to dig and fill a bucket or a 
larger working space beneath the cylinder. So while it is possible that 
pneumatic caissons were used for the construction of the Windsor Bridge, and 
by the 1870s it wasn't unusual for pneumatic caissons to be used in this way, it 
is difficult to picture this technique being used where the cylinders are only 1 
metre in diameter. It is possible that because the riverbed is sandy, manual 
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digging was unnecessary. The cylinders could have been sunk from above the 
water line with the use of temporary timber staging and weighted machinery to 
push them down through the river bed. The sand-pump would have emptied 
the cylinders and the Lewis Bolts would have been manually attached to the 
bedrock.  

Neither explanation is convincing: pneumatic caissons with labourers on the 
riverbed or an automated method of pumping the sandy deposit. The problem 
of removing debris from the bottom of the river and of how the cylinders were 
sunk through the riverbed and bolted to the bedrock remains unanswered.”  

Biosis Research November 2012 
http://www.rms.nsw.gov.au/documents/projects/sydney-west/windsor-bridge-
replacement/windsor-bridge-historic-heritage-working-paper-pt-3.pdf 
 

WINDSOR BRIDGE  
Engineering Australia, in their EIS response to the current proposal to replace 
Windsor Bridge, attribute the bridge with substantial heritage value, making 
specific reference to the cast iron piers.  

Size of Cylinder 
 The cast iron piers of Windsor Bridge are a major structural component of the 
bridge: they are hollow cylinders cast at Mort’s Dock and Engineering Works in 

Balmain, and were filled with brick 
and concrete with the brick laid in 
two radiating lengths of specially 
tapered bricks.  
 
At 3 feet 6 inches (about 1 metre) 
they would have been just large 
enough to accommodate one 
labourer to dig and fill a bucket.  
Today with our heightened safety 
systems and powerful tools we can 
only imagine what it was like to 
construct this landmark engineering 
structure more than 140 years ago. 
It took two and a half years as work 
progressed through a series of 
floods. 
Ten pairs of these massive piers 
were sunk through 12 ft (3.6m) of 
water, 25 ft (7.6m) of river bed and 
anchored 4 ft (1.2m) into rock.  
Underwater they average the height 
of a four to five-storey building.  
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27	January	
1874	
	
	
	
	
	
	
	
	
	
 

Conditions in caissons 
“While the compressed air thus drives the water of the quicksand out of the 
shaft, it is said to infuse at the same time such energy into the miners that they 
can easily excavate double the work, without fatigue, which they could perform 
in the open air. Upon many of them the first sensations are painful, especially 
upon the ears and eyes; but they rapidly get accustomed to the bracing 
element. It is even said that old asthmatic men here become effective 
workmen, deaf persons recover their hearing, while others are sensitive to the 
slightest whisper. Much annoyance was at first experienced by the rapid 
combustion of the candles, but this was obviated by the substitution of flax for 
cotton wicks.”    
 

Whilst admittedly only approximate, 
this illustration indicates it could be 
possible for a large adult to climb 
inside one of the Windsor Bridge 
caissons (the blue area around the 
figure) and probably do the work 
required. In the drawings the figure 
is 1.8 m tall, scaled against 2x1x1m 
squares.  
 
It is possible those employed to work 
on the bridge project were smaller 
than this figure and, whilst there is 
no evidence children were working 
inside the Windsor cylinders, there is 
evidence of children working on the 
construction punts.  
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Despite this glowing description, 
in an 1869 Scientific America, of 
conditions inside pneumatic 
caissons, the reality was very 
different.  Caisson construction 
was extremely dangerous.  
Workers went below the water in 
these iron cylinders to dig out 
hundreds of tons of riverbed 
material to reach bedrock.  They 
worked in dank, dark, candle-lit 
gloom, aware of the forces of 
mud and water constantly 
threatening to engulf them.  
 
With no dam upstream to 
mitigate river rises, the prospect 
of a watery death was real.  As 
they were driven ever deeper 
into the riverbed, the massive 
pressure grew and silt oozed in 
as cold, wet workers excavated 
deeper and deeper. 
	

	
Early	drawings	of	a	river	caisson	(above)	
hint	at	how	claustrophobic	it	could	
actually	be		
 
At Windsor workers also dealt with 
huge weights with limited 
mechanical assistance as they laid 
the 1000s of specially shaped bricks 
to fill the caissons: a “ring of 9 inch 
radiating bricks enclosing a cone of 
concrete”. (Later additions to the 
bridge piers were also of cast iron, 
but filled with concrete alone). And 
all this was achieved with the ever-
present horizontal force of a flowing 
river. 
No	photos	of	the	Windsor	caissons	being	
constructed	have	yet	been	identified,	but	
an	image	of	the	construction	of	Pyrmont	
Bridge	30	years	later	(above,	left),	even	
though	it	was	shallower	and	considerably	
larger,	gives	some	indication	of	
conditions.	
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Equipment 
The Australian Town and Country Journal 
mentions that divers were used at Windsor to 
install the cross-bracing and that "By the use 
of the sand-pump and air-lochs, boulders, 
drift-wood, and logs, several feet in thickness, 
were removed at considerable depths, and 
each pillar firmly bedded and lewised four 
four feet into the solid rock. The bracing 
beams were also fixed below water by divers, 
before the erection of the superstructure.” 
four feet into the solid rock. The bracing 
beams were also fixed below water by divers, 
before the erection of the superstructure.”   
 

In a small item published 23rd 
May, 1874, readers were 
advised that, “On Thursday Mr. 
Bourne the Government diver 
went down and finished 
screwing the braces...”  A 
biographical note about Mr 
Bourne is included at Tab D. 
Newspaper reports on flooding 
give additional information 
about the equipment being 
used by Turnbull and Dixon: 
 
  

 “Considerable damage has 
been done at the bridge works. 
The jib crane, and 40-foot pile 
engine are gone, and it is also 
expected that other articles of 
the plant will be missing when 
the water goes down. 
Notwithstanding, however, the 

force of the current, we are glad to observe that the works themselves are 
standing firm. The cylinders are just beginning to show. The airlock is out of 
water and does not appear to have been affected to the slightest degree.” 
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Items identified to date are: 
• Steam engine 
• Jib crane  
• 40 foot pile engine 
• Air lock 
• Sand pump 
•  

Elsewhere in NSW, at around the same time, it can be confirmed caisson 
construction was being used on the Iron Cove Bridge.  A March 1882 
newspaper article refers to caisson disease being suffered by some of the 
workers and includes a description of a pneumatic caisson operating. 
 
In1892 there is evidence of the use of pneumatic caissons on the 
Redbourneberry Bridge: 
 
“The land pillars are down to a depth of 60 feet, and await the erection of the 
superstructure. The river pillars are down through 18 feet of gravel and have to 
go 6 feet further into solid rock. Drilling operations are temporarily suspended, 
pending the arrival of a new pump, which is an indispensable necessary in 
work of this description, for by its means the water is kept out of the cylinders 
by the mere pressure of air, so allowing work to go on.” 
 
The same article advises: 
 
‘Mr Evans has procured a 
steam engine, which he 
expects to hand today. Some 
14 men are present employed 
on the work, which will be 
actively pushed on as soon as 
the air pump and air locks are 
to hand.’ 
 
A small article in a Windsor 
paper indicates that like Mr 
Evans, Mr Dixon obtained a 
steam engine.  
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Sinking the Caissons 
In addition to evidence provided in newspaper articles, technical evidence 
supports the contention that the Windsor Bridge was constructed using 
pneumatic caisson technology.  (*Caissons are commonly known as cylinders) 
 
The following information was provided by Brian Pearson 
When the original bridge was constructed during 1873/4, each pier comprised 
two cast iron cylinders, known as caissons.  Each cylinder segment is 3 ft 6 
inches (1.07m) in diameter and has a wall thickness of one inch (25 mm).  With 
a segment length of six ft (1.83 m), the mass of each segment is 2,364 lb 
(1.070 tonnes), calculated from an assumed density for cast iron of 430 lb/ft3.   
 
The cast iron cylinders were sunk through 12 ft (3.6m) of water, 25 ft (7.6m) of 
river bed and anchored 4 ft (1.2m) into rock.   The type of rock is shown as 
shale on the profile drawing for Pier 6.  The riverbed comprises a mixture of 
sand, timber, rocks and debris.  The cylinders had to be sunk about 40 ft 
(12.2m) below water level, so their length is made up of at least eight 
segments. 
 
Diver can operate down to 30m (100ft) below water level without the need for a 
decompression chamber to aid recovery from the potential “bends”.  Thus the 
cylinders would have only required the following for the sinking operation at 
this site: 

1) Air-lift apparatus to remove sand, rocks and debris; 
2) A chisel-tipped pile, to 50 ft (15.2m) length, on a substantial pile frame 

to shatter timber and shale rock; 
3) A clam-shell bucket connected to a winch at surface level for the 

removal of larger items than handled by the air-lift of 1) above; 
4) Air supply to the base of the cylinder to balance water pressure and thus 

keep the hole dry.  This would allow men to operate under pressure 
excavating and trimming the rock socket for the base of the cylinders. 

 
The sketch marked “A” herewith illustrates operations 1), 3) and 4) involved in 
the sinking of the cylinder.  The buckets shown are of standard design, 
required after the use of the clam-shell bucket.  While the clam-shell bucket is 
self-filling, the common bucket must be manually filled.  A sketch marked “B” is 
also attached, being the assembly of an air-lift unit, being from Kemps 
Engineering Handbook, 1938 edition. 
 
Standard air pressure is 14.7 lb per sq in (101.4Kpa), generally referred to as 
“one atmosphere”.  The additional air pressure required to balance water 
pressure at the base of a cylinder, assuming a 40ft (12.2m) head of water, is 
about 21 lb per sq in or 1.5 atmospheres.  A decompression chamber is only 
required when the depth of water exceeds about 30 metres, ie at almost three 
atmospheres.  
 
During the sinking operation it would be necessary to add cylinder segments to 
reach the rock surface.  At least six segments would be required, the total 
mass of which (less the mass of the displaced water) would be about 10,000 lb 
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(4.53 tonne).  This mass would place a pressure on the cast iron base of the 
bottom segment of the cylinder of 70 lb per sq in (482Kpa).  As wet sand has a 
bearing capacity of only 20 lb per sq in (138Kpa), it is probable that the cylinder 
would sink under self-weight to rock level, without the need for additional 
loading.  This assumes, however, that obstacles such as timber logs and large 
rocks have been removed. 
 
 
 
Sketch A: showing cylinder 
construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sketch	A:	
	

The	man	at	the	top	level	is	working	under	normal	air	pressure	emptying	standard	
buckets	filled	with	debris.		Between	this	man	and	the	others	is	an	air-tight	man-hole	
through	which	the	buckets	are	passed.		The	two	lower	compartments	are	under	
pressure.		The	air-lift	pipe	is	on	the	right	side	and	the	air	delivery	pipe	is	on	the	left.			
The	two	platforms	would	be	installed	by	a	diver	when	the	cylinder	segments	made	
contact	with	the	rock	surface	
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Sketch	B:	Diagrammatic	of	Air	Lift	Arrangement 	
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Turnbull’s Letter 
However, there is a further piece of evidence that pneumatic caissons were 
used in the construction of Windsor Bridge, making this one of the earliest, if 
not the first occasion such technology was employed in bridge construction.  
 
 

https://trove.nla.gov.au/newspaper/article/13548344? the small depth of 40 feet 
below the water, and 
searchTerm=%22andrew%20turnbull%22%2B%22townsend%22&searchLimit
s=sortby=dateAscregarding |||l-availability=y|||l-australian=y|||l-
state=New+South+Wales 
 
This small item provides us with further interesting clues: 

• Mr Turnbull states he had great difficulty in getting through the timber, 
which was met with in nearly every cylinder. 

• In one instance they were five days getting through the timber, and in 
sinking the cylinders with the one lock even aof t  

• The men complained very much of the bad air. 
A possible example of the “Townsend Method” is provided at Tab E 
 
The above information leads inexorably to the conclusion that pneumatic 
caisson techniques were used in the construction of Windsor Bridge. However, 
was this such a rare occurrence? 
 
In their 2012 Statement of Significance Biosis says it wasn’t. 
 
 “So while it is possible that pneumatic caissons were used for the construction 
of the Windsor Bridge, and by the 1870s it wasn't unusual for pneumatic 
caissons to be used in this way, it is difficult to picture this technique being 
used where the cylinders are only 1 metre in diameter.  
 



Community	Action	for	Windsor	Bridge	(CAWB)	
Nomination	For	Emergency	National	Heritage	Listing		
Windsor	Bridge,	Windsor,	NSW	
January,	2018	

	

Page	62.	

Biosis Research November 2012 
http://www.rms.nsw.gov.au/documents/projects/sydney-west/windsor-bridge-
replacement/windsor-bridge-historic-heritage-working-paper-pt-3.pdf 
 
Having previously established that the term “caisson” had prevalence as a 
military term at the time, due to the Napoleonic wars; and almost no use in the 
context of bridge construction, a search was set up in Trove with a date range 
of 01.01.1860 to 1.12.1875 with the search terms airlock AND (bridge, OR 
road, OR railway, OR pier, OR build,).    
 
No limits were put on any other parameters.  The result was just over a page of 
listings, the majority of which were irrelevant for reasons such as typographical 
misinterpretation.  
 
The first actual reference to pneumatic technology during the identified period, 
published 12th July 1871, was in a public works report relating to works on the 
Darling Harbour wharf,  (see clipping, below) a project quite different from the 
construction of a bridge. 
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The next item identified in Trove relates to a bridge in New Zealand and is 
included in its entirety as an interesting comparison with conditions at Windsor.  
 

BRIDGE OVER THE 
RANGITATA, NEW ZEALAND  
 
BRIDGE OVER THE RANGITATA, NEW ZEALAND 
16th April 1873 
	
THE RANGITATA BRIDGE. 
This structure, which may be said to have been formally opened when Mr. 
Blair, C. E, and his party drove across it in August last, is said by the Timaru 
Herald to be the first structure of its kind in New Zealand. It was designed by 
the late Mr. Paterson, and the supervision of its construction, after his death, 
devolved upon Mr. Blair. The following particulars of the Rangitata at the site of 
the river, are from a report by Mr. Paterson: 
When at its lowest, and in the smoothest places, the current runs six miles an 
hour, and in heavy floods about fifteen.  The fall in the surface of the water is 
almost 40 feet a mile, equal to a gradient of 1 in 132 feet. It gets steeper than 
this towards the mountains, and; flatter towards The maximum rise in the river 
is five feet, and the lower side of six feet clear of the highest floods. The bridge 
is 1258 feet long between the outside of the abutments, and 20 feet wide. 
There are eighteen spans of 66 feet each to centres, all of iron, and two end 
spans of timber, 33 feet to centres.  Each pier consists of two cast iron 
columns or cylinders, 38 feet high and 4 feet diameter, opening out to 5 feet at 
the bottom: The columns are placed 9 feet apart, and are unconnected, except 
at the top, where there is a beam across. The metal in the columns is one inch, 
and one and one-eighth inch thick, strengthened with ribs and flanges. The 
various lings and segments are bolted together, "the joints being perfectly air 
and water-tight; the columns are sunk 25 to 30 feet in the ground, and 'filled 
with' cement concrete. An idea of the magnitude of the: bridge may be 
gathered from the magnitude of the following schedule, stated in tons, of the 
materials used in its construction: 
• Masonry, 300; 
• concrete, 1300;  
• cast iron, 410;  
• malleable iron, 280;  
• timber, 285; 

 Total; 2265 tons. .  
 
The bridge, although intended only for dray traffic, is sufficiently strong for a 
railway. The total cost of the bridge amounted to: £19,642, or an average of 
£15 8s. per running foot, which considering the nature of the situation and the 
character of the structure, makes it decidedly the cheapest, in New Zealand, 
and one of the cheapest in the whole world. 
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A description of the manner in which the cylinders were sunk will prove 
interesting: 
 
The method was the pneumatic process: this consists in the application of 
compressed air in resisting water pressure. Assuming that one of the columns 
of the bridge, which is open, at the bottom, but perfectly air-tight at the sides 
and top, is placed in position, the; water stands in it at the same level as in the 
river outside, and there is a pressure at the bottom due to the head of water.  
Now, if air is pumped into the cylinder at a higher pressure than this, the water 
retires before it, leaving the bottom quite dry for the men to work on. It may 
safely be said that "without the pneumatic apparatus,- a bridge would 
never be built at this part of the Rangitata river. From the size of the 
boulders it-would be perfectly impossible to drive or- screw in piles of 
any description whatever, and for the same reason a water-tight coffer-
dam could not be constructed. About four feet below water level a bed of 
boulders 10 feet thick was met with. They ranged from 1 to 8 cubic feet; 
the largest which was found in the 12th pier measured from 3 to? inches 
long, by 2 feet broad and 16 inches thick; and so open was the strata 
through which the cylinder passed that the water came in freer at the 
bottom than the top. The air-lock or chamber was a cast iron cylinder, 7 
feet 9 inches, high, and 5 feet 6 inches in diameter, fixed on the top of the 
piers to enable workmen to go out and in without allowing the 
compressed air to escape.  Usually the lock is fixed inside the cylinders, 
but in this case they were too small, so it was placed outside, and was 
supplied direct from the receiver-an arrangement which did not disturb 
the equilibrium or the air in the shafts. There were three men constantly 
in the cylinder, one at the bottom excavating the material and filling it 
into buckets, and two in the lock hoisting up the buckets and throwing 
their contents into the river. The sinking went on day and night, the men 
working in four hour shifts. 
The air machinery was of the best description, and worked most satisfactorily; 
it could have done twice the work required of it. When at its full depth the press 
of air in the column was about 13 pounds on the square inch, sufficient to drive 
a steam engine, still the men worked under it with ease for hours at a time. 
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Indeed, it was not advisable to go out too often, as they were in danger of 
catching cold. Although the sensation is rather a peculiar one, the effect of the 
pressure oil even the uninitiated is not very serious. For a minute or two on 
going in there is a rush of air through the ears and nostrils, but it ceases 
whenever the air in the body reaches the same pressure as that in the cylinder. 
Independent, however, of this, and the feeling that one is twenty-five feet under 
water, there are peculiarities in the situation worth experiencing. The cylinder is 
usually filled with a curious mist, the murkiness of which is intensified by the 
glare of the lights, and there are heard at intervals strange sounds of rushing 
air and water, mingling with the steady beat of the machinery.  The progress 
made with the two or three first piers was slow and discouraging to all 
concerned; these boulders were, very large, and had to be drilled and split 
before removal, but after this, although the sinking did not get any easier, the 
workmen got more expert, and the work proceeded faster. ' The total time 
occupied in sinking under pressure was 3773 hours, which gives an average of 
99 hours for each column, or three and a quarter inches in an hour. The fastest 
sinking was four feet in four hours, and the slowest, when the cylinder scarcely 
moved for a whole day. 
  
The remaining articles were as follows: 
 
23.04.1873  Similar reports regarding the Rangitata Bridge were published  
26.04.1873  Similar reports regarding the Rangitata Bridge were published  
15.05.1773  “Bridging the Fitzroy” refers to the New Zealand story 
24.10.1873  (x10)  “Tay Bridge Disaster” 
	

It is possible this absence of media to attention is because “...by the 1870s it 
wasn't unusual for pneumatic caissons be used in this way”.  It is certainly a 
matter that requires further investigation.  

SYNTHESIS 
The significance of the Windsor Bridge derives from a number of interrelated 
factors, including: 

• The contribution of the crossing to the economic development of the 
nascent nation, 

• The very early use (possibly the first) in Australia of pneumatic caisson 
technology during the construction of a bridge. 

• The use of Australian iron casting, made from locally-produced ore. 
• The “Cyliindrical Principle” 
• The very early use of precast, reinforced concrete beams in 1922. 
• The association of the bridge with the engineer, Percy Allan. 

 
 
A further area of significance is attributable to specific elements and their 
configuration. 
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Materials 
The substructure: 
• Cast iron piers (caissons) 
• Brick reinforcing 
• Concrete central column 
• Lewis bolts 

 
The superstructure (i): 

• Ironbark capsills (horizontal beam in timber bridges) 
• Ironbark corbels (structural element to carry a superincumbent weight) 
• Ironbark planking 
• Ironbark kerb 

 
As noted previously ironbark was selected because it has little buoyancy under 
water.  
 
The superstructure (ii): 

• Pre-cast concrete beams 
• Cast-in-place concrete deck. 

Configuration 
• The cast iron piers used for the Windsor Bridge substructure are 

unusually slender, at 3’ 6” they have been reduced to the smallest 
diameter a person could reasonably work within. 

• This has resulted in a greater frequency of piers across the structure. 
• This configuration has provided a uniquely durable structure. 
• The piers are lined with specially tapered bricks laid in two radiating 

rings, leaving a central void, which was filled with concrete to create a 
central column. 

• The piers were embedded 4’ into bedrock and further bolted to the 
bedrock with Lewis bolts. 

• As has been noted previously, Windsor Bridge has a remarkably refined 
design, devoid of decoration or any unnecessary elements. Even the 
handrails were designed to drop to the deck in floods. 

Interpretation 
It appears WC Bennett was the designer of Windsor Bridge.  He was “Engineer 
for Roads” during the period the bridge would have been designed.   
http://adb.anu.edu.au/biography/bennett-william-christopher-2976 
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Mr Bennett is mentioned in an article about the Denison Bridge in 1872.   
 
  DENISON BRIDGE, BATHURST. 
The new iron bridge over the Macquarie, at Bathurst ...was built in 1869, to 
replace the old wooden bridge which was carried away by the great flood of 
1867. The commercial importance of Bathurst, and its daily increasing traffic 
with the metropolis, by the farther extension of the Great Western Railway, 
rendered necessary the construction of a high level bridge over the Macquarie 
River, to secure at all times safe and easy communication with the most 
important western town of the colony. Within a few months from the 
destruction of the old bridge, Mr. W. C. Bennett, the Commissioner 
and Engineer for Roads, brought out the design for the new iron bridge, 
with the view of having it made by colonial firms.  Only the heavy iron 
plates and bars which could not be rolled in the colony were allowed to be 
imported; all the other iron-work was made and put together in Sydney, 
previous to being sent to Bathurst, by colonial workmen. The satisfactory 
completion of the new bridge in much less time than any imported work of 
equal magnitude in the colony reflects great credit on the engineer as well as 
on Messrs. P. N. Russell and Co., the successful contractors for this important 
structure. Most of the angle iron and bars used in the bridge, rolled 
specially for this work at the Pyrmont Rolling Mills, stood satisfactorily the 
severe test required by the terms of the specification. The bridge, which is 337 
feet long (without the approaches), consists of three openings of 110 feet 
each, and is supported upon cast iron piers, formed of cylinders 6 feet 
diameter and 6 feet long bolted together, end to end, and forming long pillars 
of iron. These cylinders were cast by the contractors at their foundry in 
Sydney, and were principally made from colonial iron obtained from the 
Fitzroy Iron Mine. This iron proved, by the test, far superior in tenacity to 
the best imported pig iron. Each pillar is filled up with brick and cement, 
supporting at the top a capstone to which the bed plate is bolted. 
https://trove.nla.gov.au/newspaper/article/63618930?searchTerm=%22enginee
r%20for%20roads%22&searchLimits=sortby=dateAsc%7C%7C%7Cl-
australian=y 
From the timing alluded to in this article, it appears Mr Bennett and his 
colleagues had been working on new bridge designs, perhaps in anticipation of 
infrastructure announcements. The Bathurst Bridge differs from the Windsor 
Bridge in that it is a high-level bridge. However it is the only other bridge 
identified in the current research that is lined with bricks and concrete, although 
the specifics of the internal design have not been identified. 
 
There is little doubt the designers of the Windsor Bridge were concerned about 
the impact of flooding on the structure.  However, were other considerations 
driving the use of cylindrical piers? 
 
Whilst problems with cast iron bridges continued for some time in the northern 
hemisphere, by the 1870s Australian designers had examples such as the	Dee 
Bridge disaster	(1847) and the Wootton Bridge collapse (1861) to consider. 
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The design flexibility which cast iron offered must have been tempting and it is 
acknowledged that the lighter loadings on Road bridges is not comparable to 
the weight and live loadings of even the earliest trains. However, it is possible 
that those European disasters had, to some extent, influenced the thinking of 
Bennett and his colleagues, resulting in the robust form of the bridge piers. 
 
The configuration of bricks within the cylinders at Windsor, with the central 
concrete columns again speak of safety considerations and whilst it has been 
postulated the masonry was to prevent buckling of the cast iron piers, it seems 
more likely they were installed as a failsafe device against catastrophic failure 
of the iron castings. 
 
Bathurst and Windsor Bridges are the only two, to date, identified with masonry 
and concrete columns inside the cast iron cylinders.   If this is the case, it 
appears this feature was quickly abandoned in favour of loose rubble and 
concrete, or just concrete. 
 
Nonetheless, as can be seen from the attached chronology, bridges such as 
Denison and Windsor introduced an era of cast iron pier Bridges, an era that 
was to see their use in bridge construction for the next 50 years. 
 
The significance of the manufacture of the concrete beams is dealt with 
elsewhere in this nomination. However there is one other aspect of the 
superstructure design, which is considered worthy of mention.  It seems 
reasonable to think the designers of cast iron cylinder bridges may have 
considered the timber decks as a renewable element: a like for like 
replacement. 
  
It was perhaps a congruence of events that offered the possibility of a concrete 
deck at Windsor. Given the success of this element, it is surprising it wasn’t, 
and isn’t used more widely. 
 
The following table lists bridges identified has having been constructed on the 
cylindrical principle; as being a new class of bridge; or having some relevance 
to Windsor Bridge. Given this nomination is focusing on the significance of 
Windsor Bridges in relation to it being one of the earliest in its class of cast iron 
cylinder bridges, later examples are dealt with in the attached chronology. The 
bridges listed below either precede or were constructed around the same time 
that Windsor Bridge was. 
 
However, in the interests of completeness and clarity, the precursors and/or 
successors of some very early bridges are also included. 
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 Timber Substructure 
 Stone or Masonry Substructure 
 Iron Substructure 
 Concrete Substructure 
	
	 Bridges opened in 1874 

	
 
YEAR EVENT 
1858 First Pyrmont Bridge 

The first Pyrmont Bridge was opened on 17 
March 1858, and was a wooden pile bridge with 
an iron centre 'swing panel' to allow ships to 
pass. In the first two weeks 20,000 pedestrians 
paid the one-penny toll. It was also crossed by 
"932 carts and drays, 43 gigs, 17 carriages and 
125 horse and rider." When the government 
bought the bridge for £52,500 from the Pyrmont 
Bridge Company in 1884, they abolished the toll. 
The wooden Pyrmont Bridge vanished with the 
construction in 1902 of a new steel bridge which 
took 33 months to build and was completed in 
time to accommodate Sydney's first cars. 
 

1861 First Glebe Island Bridge – Blackbutt Bridge 
In 1861 the first timber bridge across the channel was opened. 
Known as Blackbutt Bridge, because it was constructed out of 
Tasmanian blackbutt logs, the bridge included a hand-cranked 
manual lift-span, opening to allow shipping to pass through to 
the bays. The Blackbutt Bridge remained in service until 
replaced by the second Glebe Island Bridge in 1903. 
 

1863 
 
 
 

Menangle Railway Bridge  
Constructed in 1863 over the Nepean River is one of the most 
historic bridges in Australia because: 

(a) it was the first large iron bridge in New South 
Wales and the largest bridge until the 1889 
Hawkesbury River Bridge; 
(b) it has a dominant appearance in a rural 
landscape; 
I it shares in the enormous benefits, social and 
commercial, that the Main South Railway has made to New South Wales in 140 
years; and 
(d) it was a technically advanced design for its time and received international 
recognition in 1872. 

The Menangle and Victoria Bridges are the only bridges of their type in New South Wales. 
They are excellent examples of heavy duty, wrought iron girder bridges continuous over three 
spans. Apart from the inclusion of the intermediate piers in 1907, the 1863 Menangle Bridge 
retains most of its original fabric. 

1867  Nepean Bridge aka Victoria Bridge  
Overview: Victoria Bridge was first built as a wooden 
bridge, opened on 1st January 1856.  It collapsed in 
flood in August 1857 and was re-erected.  It fell down 
again in another flood in 1860.  The 'current' bridge 
was built between 1862 and 1867. 
A wrought-iron box-girder bridge, built as a railway 
bridge, over the Nepean River it was used also for road 
traffic. This bridge remained an integral part of the 
Great Western Highway for many years. A new railway 
bridge was built in 1907.  Victoria Bridge is a 
continuous iron through-bridge (the deck is between the girders rather than on top of them). 
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The three main girders, each spanning a clear 56.7m, were designed and constructed as one 
181m long continuous structure (no separations over the piers), a novel structural feature for 
1867 (Maw and Dredge). This structure, supported by hollow stone piers at 60.35m centres, 
has iron cross girders which support a concrete deck, 3.5m below the tops of the main girders 
which are 3.95m deep. Each span has a camber of 100mm. There is a secondary, shorter, 
shallower, simply-supported girder, 41.1m long at the western (Emu Plains) end of the bridge. 
All four iron girders have pairs of hollow boxes top and bottom separated by two web plates, 
an early version of box-girder construction. They are all of riveted construction. The total 
weight of wrought iron is around 1100 tonnes.  The bridge consists of three main spans of iron 
box girder, one secondary span of iron box girder and three concrete approach spans on either 
side of the bridge.  The piers that support the main spans are constructed of sandstone; the 
pier supporting the western end of the secondary iron girder span is constructed of mass 
concrete. The piers supporting the approach spans are constructed of concrete trestle frames. 
Piped services are supported under the pedestrian walkway portion of the deck and a large 
pipe is supported on the top flange of one of the main girders.   T-section shaped stiffeners can 
be seen running vertically down the sides of the girders at the bearing ends. There are 5 
stiffeners over the central piers and 3 over outer piers. Stiffeners prevent the thin web plates 
from buckling vertically.  Architectural curved angle sections appear on the outer face of the 
girders of the main span. These serve no structural function but “lighten the appearance of the 
structure”   There are flood markers on the side of the easternmost sandstone pier. The 
remnants of old light posts can be seen on the piers on the northern side of the bridge.  

1867 Prince Alfred Bridge over the Murrumbidgee in South Gundagai;  
• 1861 – 1867 Wrought iron half through bridge, modified Howe truss 
• RMS s170 Register Item ID: 4301652 (state significant) 
• Not listed on State Heritage Register  

The Prince Alfred Bridge: First major iron bridge, over the Murrumbidgee River at South 
Gundagai (1865) 
The Fitzroy Iron Works of Mittagong NSW [first iron foundry in Australia] were awarded the 
tender for the casting of the cylinders and other iron work. The cast iron cylinders were 
delivered by bullock dray and assembled on top of each other as internal excavation 
proceeded. When they finally founded on rock the piers were filled with concrete. Timber and 
steel construction. Consisting of three wrought iron girders spans of 103 feet each over the 
main channel of the river. The design is unusual in that whereas the lower chord normally 
supports the cross members but in this case the top chord does. The top chord is also 
continuous through the three spans. It is supported by roller bearings on standards fixed to 
each pier. The decking of the road surface is supported by two layers of planks placed at right 
angles. The southern timber approach is 18m long. The northern approach consists of seventy 
five spans each over 10m long and one span of over 
8m; the total length being 809m. Each trestle pier is 
built of four timber piles. The total length of the iron 
bridge and the timber approaches is 921m. 
1867, 1896, - replace timber approach viaduct 
The Prince Alfred Bridge is the oldest metal truss road 
bridge in New South Wales and one of the oldest in 
Australia, as well as being Australia’s longest timber 
viaduct. As such, the Bridge is an important benchmark, 
giving insight into early bridge design and construction 
practices that would be difficult to gain from other 
sources. The Bridge has high technical significance. 

1869 
 

Maitland Bridge  
Demolished 1964 
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1871 
 

Yass Bridge  
No information found 
regarding exact date of 
opening, however: 
“The flood 
from Yass River has 
swelled the Murrumbidgee 
to a devastating extent. 
Gundagai is submerged”. 
The iron girders of the 
Yass Bridge were found 50 
yards from their original 
site. Two cylinders, which 
were sunk deep into the 
solid rock were broken off. 
The Woolgarlo Works have 
been much injured; the 
manager's house and buildings have been swept away.  The 
town of Cowra is almost destroyed, and several lives have 
been lost. The destruction of stock has been enormous. The 
Riverina settlers may expect heavy floods in their rivers. 
This online image is described as “The remains of the old 
bridge over the Yass River.”  
http://goinferalonedayatatime.blogspot.com.au/2015/11/yass-
november-2015.html 
 

1872 Denison Bridge, Bathurst 
• 1870 metal Pratt truss bridge (early 

example – the second oldest in 
NSW)  

• State Heritage Register Listing no. 
01665 

• Owned by Bathurst Council  
Piers are wrought iron 
Institution of Engineers, Australia. 
https://structurae.net/structures/denison-
bridge 
Denison Bridge was an advanced design for 
its period and a major engineering 
achievement, it was the maximum span 
possible with a wrought iron truss span structure.[2] It is the second oldest metal truss bridge 
in New South Wales after the Prince Albert bridge at Gundagai. The new bridge was designed 
on the new American Pratt truss type construction style.[5] 
The Denison Bridge, a three-span wrought iron bridge, is an early metal truss bridge built in 
1870. Its advanced design was a major engineering achievement at the time and represents 
the maximum achievable by truss spans. The bridge is associated with three important colonial 
engineers: William Christopher Bennett (Commissioner and Engineer for Roads), Gustavus 
Alphonse Morrell (Assistant Engineer and designer) and Peter Nicol Russell (P N Russell & 
Co). The bridge is a prominent local landmark which has played an important role in the history 
of Bathurst and the Central West. It was the fifth oldest metal truss bridge in Australia until 
recently but is still the second oldest in NSW. 

Denison Bridge was completed over the Macquarie River at Bathurst, NSW. This wrought-iron 
truss bridge no longer carries traffic. 
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1874 Bawden/Urara Bridge 
Opened 6th April 1874 
This description is part of a report, 
published 7th April 1874 headed 
OPENING OF THE BAWDEN BRIDGE, 
URARA RIVER  
This splendid structure is sitúate about 
nine miles from South Grafton, in a 
south-westerly direction, on the Urara 
River, which is a tributary of the 
Clarence. The bridge is one worthy of the 
important district in which it is placed; 
and it is exceedingly gratifying to find the 
Government acknowledging the claims 
this portion of the colony has upon them, 
and we believe that this work will only be 
the precursor to greater undertakings in the future. The resources the Clarence has within 
Itself-pastoral, agricultural, and mining-bespeak for it ultimate prosperity, and a brilliant position 
in the annals of the colony. The Urara Bridge is constructed after the style of that was erected 
some years ago over the Nepean River, and the one in course of construction over the 
Brisbane, in Queensland, being built of iron, with pillars on the cylindrical principle. At 
Maitland also, a similar bridge was erected some two or three years since. Bridges of this 
description are found to be far more durable and better able to resist the force of the swollen 
torrents, which frequently rush down the large watercourses In mad career; than wooden 
structures, Consequently, although much more expensive, they are finding favour with " the 
powers that be," mid are being constructed in preference to the old style of bridge. The bridge 
just opened, is on the continuous lattice principle, and is 252 feet in length. It is supported in 
the centre and at the ends on cylindrical columns of wrought iron, each column being five 
feet in diameter above the ground, fitted on to cast-iron cylinders, six feet in diameter, 
which are founded six feet deep in sound trap rock, twenty feet under the bed of the 
river. The cylinders of each pier are coupled with wrought iron bracings, on the box 
principle, strengthened internally with strong angle-iron bracings having four circular 
openings for water way, ten foot in diameter. This provision allows of the flood water 
escaping more rapidly than it otherwise could, and renders the bridge less liable to be 
affected in any way by the greatest deluge of water that may ever occur. 
The abutment pier, on the Glen Innes side, is sixty nine feet in height, the central pier eighty-
one feet, and the abutment pier on the Grafton side fifty-five feet three inches, from the 
foundation to the floor level. The extreme height of the bridge, from the centre pier foundation 
to the top of the girder, is ninety feet six inches. It has a roadway eighteen feet wide, decked 
with three inch ironbark planking, and two inch ironbark sheathing, each laid down diagonally 
at an angle of forty-five degrees, and being securely fastened to six longitudinal girders, ten 
inches by five inches square. A strong guard rail is fixed for the protection of passengers, at 
the sides of the main girder. The Grafton approach consists of one span of forty feet of 
massive ironbark timber, squared and fitted; and the Glen Innes approach of one span of forty 
feet, and two spans of thirty feet; making a total length on floor, including iron bridge, of 392 
feet. The ironwork was constructed at MORT'S foundry, Watervlew, Sydney, from a design 
prepared by the COMMISSIONER AND ENGINEER FOR ROADS, and is said to be the 
heaviest work yet done in the colonies.  Mr. F. A. FRANKLIN is the Road Superintendent 
under whose supervision the work has been accomplished. The cost of construction we 
understand, will be some £12,000. For the information of our readers, we make the following 
extract concerning the construction of bridges in this colony, from the work entitled "The 
Industrial Progress of New South 'Wales," published by authority of the Government in 1871: 
"Of the bridges constructed by the Public Works Department, the three lattice foot bridges 
were all manufactured in the colony the cylinder-pieces of the Gundagai bridge were 
cast in the colony, chiefly from Australian iron from the Fitzroy Mines. The Bathurst 
bridge of three spans of 110 foot, on iron cylinder pieces, and the Yass bridge, one span 
of 180 feet, both made throughout in the colony. The iron-work of the Nymboy bridge, of 
three spans is being proceeded with at Newcastle; and the Urara bridge, of two spans of 
125 feet each, at the Waterview Dock Works. A Iarge part of the casting and machinery 
for the Hay Bridge-of two swing spans of fifty-nine feet each, and two side spans of sixty feet 
each, all lattice girders-was made at Messrs. P. N. RUSSELL& Co's." 
Thus, we see, that not only is a better class of bridges being introduced into the colony, but the 
money paid for their manufacture is being retained in our midst, thus benefiting colonial 
industry, and opening up larger fields of labour for the artisan and mechanic. 
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1874 1874 
WINDSOR BRIDGE  
Opened 20th August, 1874 
 

1874 Hay Bridge  
Opened 8th September 
1874 
The first bridge over 
the Murrumbidgee 
River at Hay was built 
in 1872 at a cost of 
£20,000. The structure 
included a turntable 
which enabled the 
middle-section to be 
swung open to allow 
the passage of 
steamers.  The 
opening of the Hay 
Bridge was delayed while the approaches were formed. It was finally opened on 31 August 
1874 by the Colonial Secretary of New South Wales, Henry Parkes.  The old bridge was 
eventually replaced by a new one, opened in June 1973. The old Hay Bridge was 
subsequently demolished. The turntable, last used in 1946, was placed in the river-bend just 
north of where the bridge had been.[5] 

 
1874 Buccarumbi / Nymboy Bridge		

The first Buccarumbi Bridge was completed in 
December 1874, after 3 years of construction, as 
part of the 180km Glen Innes to Grafton Road, 
replacing an old punt which could scarcely 
handle the growing traffic demands. The bridge 
was 754 feet long 
with three timber 
trussed spans of 90 
feet each, three steel 
latticed girder spans 
of 150 feet each, and 
one 30 feet timber 
beam. In March 1946 
a tragic flood, the 
highest ever recorded at over 50ft and some 4ft 
above the bridge’s rails, caused the collapsed of the 
bridge with a huge noise heard around the district.  
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1882 First Iron Cove Bridge (1882)  

The original bridge was constructed of wrought 
iron lattice girders and opened in 1882 after four 
years of construction. The area was sparsely 
populated in the 1880s and the opening of the 
new bridge not only helped accessibility but also 
provided a new western route to Sydney 
via Balmain. The old spans were re-used by 
means of purchase by Gordon Duff and are still 
in use in the Forbes area.[5] All that remains in 
place of the original bridge are the 
sandstone abutments situated on both sides of the cove about 20 metres (65 ft) south of the 
current bridge. The abutment on the Drummoyne side is listed on the NSW Heritage 
Register.[6]It is commonly believed that Iron Cove was named because of the Iron Bridge that 
spans its mouth. This is not so; it was known as Iron Bark Cove in the 1800s as a forest of 
iron bark trees surrounded its shores. The current name is a shortened version of the 
original. https://trove.nla.gov.au/newspaper/article/13507167 

1889 Hawkesbury River Bridge (caissons)  
The 1889 Hawkesbury River Bridge was a major technical achievement: it was the fourth 
largest bridge constructed in the world, one of its caissons reached 49m, had the deepest 
bridge footing in the world and it was the longest bridge in Australia, pushing bridge design 
and construction techniques to the limit. The bridge was also the first of the American 
designed truss bridges that were introduced to Australia in the late 1880s and 1890s and 
thus the first to utilise the American principles of lightweight bracing, pin joints and eye bar 
tension members. It was the only steel trussed bridge of its type in Australia when it was built 
and the first major use of steel for bridges with previous examples being built in wrought iron. 
Its remains are tangible evidence of the change in engineering technology from British to 
American at this time and the decline of John Whitton's British based design influence on the 
NSW railway system. There is enough extant fabric in the remaining abutments, piers and 
the Long Island tunnel to demonstrate the engineering achievements of the original 
Hawkesbury River crossing.  Constructed by the Union Bridge Company. 
From 
http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=4800130 
The method of dredging adopted for the Hawkesbury Bridge piers was through open wells. 
The caissons for the bridge were of elliptical iron section, 48 feet by 20 feet at the cutting 
edge, and were founded on a hard bed of gravel, after passing through layers of mud and 
sand. The- sinking was accomplished by dredging through three open well of 8 feet 
diameter, terminating in bell-mouth extension which met the cutting edge. The spaces 
between the wells and the outer shell were filled with gravel as sinking progressed. The wells 
were· filled with concrete to low-water mark, and the pier carried up above that with stone 
masonry. The splayed bottom, adopted for the purpose of reducing friction, was found to be 
a mistake, as it seriously increased the difficulty of guiding the caisson during sinking.  For 
moderate depths the excavation in open-caissons can be carried out by divers and dredging 
conjointly, and the mud pump can often be used to advantage. Strong objection is frequently 
made to the open-caisson on account of the difficulty of inspection, and the uncertainty of the 
bearing and character of the submerged work. Substructure engineers can generally, with a 
little practice, gain sufficient experience in a diving-suit as will enable- them to make a 
personal examination of foundations at depth of 60 or 70 feet. The writer has found no 
difficulty in making a long inspection in 15 fathoms, but beyond that depth a thorough 
inspection is practically impossible. 

1902 Second Pyrmont Bridge, circa 1902–1917\ 
Opened for traffic on 28 June 1902, the bridge was 
designed under the engineering supervision of Percy Allan 
and had one of the largest swing spans in the world at the 
time of its construction.  It was one of the first to be powered 
by electricity. Allan also designed the similar Glebe Island 
Swing Bridge, completed in 1903. The Pyrmont Bridge is 
369 metres (1,211 ft) long and cost £112,500 to build. The 
bridge is made up of 14 spans with Australian ironbark 
timber used on 12 spans, while the two central spans, which swing, are constructed from 
steel. As a young engineer, J.J.C. Bradfield helped design the sandstone abutment walls at 
each end of Pyrmont Bridge. The bridge was closed to vehicular traffic on 7 August 1981, it 
was subsequently re-opened as a pedestrian bridge.  
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1903 Second Glebe Island Bridge 
The origin of the second bridge, Glebe Island 
Bridge, came from the proposal in the 1880s 
for the Five Bridge Route, to facilitate traffic 
flow from the city to the developing northern 
and western suburbs. Bridges were to be 
replaced at, or built across, Pyrmont Bay, 
Glebe Island, Iron Cove, Gladesville and Fig 
Tree. The five bridges were constructed 
between 1881 and 1901.  The new Glebe 
Island Bridge was designed by Percy Allan. 
Allan was a leading engineer for the 
Department of Public Works and had been appointed as engineer-in-charge of bridge design 
in 1896. Allan's design for the new Glebe Island Bridge (he also designed the new Pyrmont 
Bridge) utilised the new technology for electrically operated swing spans, with Glebe and 
Pyrmont claimed to be amongst the largest of their type then constructed and among the first 
in the world to be electrically operated. Power for the bridge came from the nearby Ultimo 
Powerhouse, with the swing span operated from a control room located in the centre of the 
bridge. The swing span allowed for the inward and outward passage of two ships 
simultaneously. 
In 1933 the bridge underwent a major upgrade with underpinning to replace decayed piles. 
The bridge remained in operation until 1995, with little work other than regular maintenance 
being carried out. 

1955 Second Iron Cove Bridge 
A decision to replace the original Iron Cove Bridge was 
made in 1939 just prior to the outbreak of World War II. 
Design work began in 1942 and construction by 
Hornibrook McKenzie Clarke Pty Ltd commenced in 1947.  
The bridge was officially opened by Hon. J.J. Cahill, MLA, 
Premier and Colonial Treasurer of NSW on 30 July 1955. 
The bridge was built to carry four lanes of traffic, but a fifth 
lane was later added to the southwest side of the bridge. 
This extra lane runs outside of the main bridge supports, 
forcing traffic to remain in the lane for the length of the bridge. The default configuration is 
three westbound and two eastbound lanes, switching to two westbound and three eastbound 
lanes during the morning peak. Because of their good resistance to corrosion, all nine of the 
1882 bridge's 38.5-metre spans are in current use in three bridges on country roads near 
Forbes, New South Wales. 
The bridge has aesthetically distinctive piers and abutments which reflect the Inter-War Art 
Deco style. Furthermore, it was the last steel truss bridge to be constructed in New South 
Wales in which rivets were used for field connections prior to the introduction of high strength 
bolts. 

 Third Glebe Island Bridge, Anzac Bridge   
Opened in 1995, is the third bridge to span the entrance to 
Rozelle and Blackwattle bays. 
 
In December 1995 a new Glebe Island Bridge was opened, 
as part of freeway developments for westbound traffic. The 
new bridge is a major departure from the low level decks of 
the earlier crossings. Supported by two 128 metre-high 
reinforced concrete towers, 128 steel stay cables hold the 
deck which extends 805 metres: the bridge is high enough to allow shipping to pass 
underneath. [2] 
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ANALYSIS 
Bridges included in the following table are a subset of the above table, selected 
because they share a key characteristic with Windsor Bridge: specifically, a 
cast iron pier substructure. Additionally, where the method of construction is 
known, that information has been added. As noted previously, bridges 
constructed after Windsor have not been included. 
 
YEAR BRIDGE IRON PIERS CAISSON  FILL AIR LOCK OPERATIONAL 
1867 Prince Alfred  Yes Open Unknown No No 
1869 Maitland  Yes Unknown Unknown Unknown Demolished 1964 
1871 Yass  Yes Unknown Unknown Unknown No 
1872 Hay  Yes Unknown Unknown Unknown No 
1872 Denison  Yes Unknown Brick and 

cement 
Unknown No 

1872 Hay  Yes Unknown Unknown Unknown No 
1874 Buccarumbi  Yes wrought Probably 

open 
cement Unlikely Catastrophic 

collapse 
1874 Bawden 

/Urara 
Yes, cast Unknown Unknown Unknown Unknown 

1874 Windsor  
 

Yes cast Pneumatic Brick and 
cement 

Yes Yes 

 
 
 No longer operational 
 Operational status unknown 
 Operational 

 
As this table indicates, Windsor Bridge was not only remarkable in its design 
and execution but it appears to be the first and oldest, still functional bridge 
constructed on what has been described in this nomination as the “cylindrical 
principle”.   There is a high probability it is the only remaining cast iron pier 
bridge still functioning as part of the transport network constructed from some 
of the first Australian caissons made from local iron ore 
 
In addition, there is a case to be made that it is one of the first, if not the first, 
where pneumatic caisson the technology was employed in bridge construction.  
It is also a bridge well ahead of its time, as demonstrated in the way it has 
been possible to upgrade and adapt it to changing transport requirements.    
 
Remarkably, there are no weight limits on this bridge, it is on an approved RAV 
Route. 
 
In excess of 20,000 vehicles a day travel across it, some 3,000 of which are 
classified as heavy vehicles. 
 
From an asset management perspective it sets a benchmark few public assets 
would be able to match:  

• Continuous, 24 hour a day operation for over 140 years. 
• Extremely low maintenance costs. Advice from the RMS indicates that 

between 1994 and 2013 around $57,000 was spent on maintenance. 
• Demonstrates the benefits of good design and investment and the use 
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of robust and appropriate materials in public infrastructure, particularly in 
hostile environments such as the flood prone Hawkesbury region 
 

 
NATIONAL CRITERIA 
 
Windsor Bridge, built in 1874, meets the following National Heritage Listing 
Criteria: 
 
(a) the place has significant heritage value because of the place’s importance in 
the course, or pattern, of Australia’s natural or cultural history; 
(b) the place has significant heritage value because of the place’s possession of 
uncommon, rare or endangered aspects of Australia’s natural or cultural history; 
(c) the place has significant heritage value because of the place’s potential to 
yield information that will contribute to an understanding of Australia’s natural or 
cultural history; 
 (f) the place has significant heritage value because of the place’s importance in 
demonstrating a high degree of creative or technical achievement at a particular 
period; 
 (h) the place has significant heritage value because of the place’s special 
association with the life or works of a person, or group of persons, of importance 
in Australia’s natural or cultural history; 

 
Specifically: 
 
(a) the place has significant heritage value because of the place’s importance in 

the course, or pattern, of Australia’s natural or cultural history; 
 
There’s very high probability that Windsor bridge is the last remaining, 
operational, example from the earliest group of cast iron pier bridges 
manufactured from Australian iron ore. 
 
It is one of a group of cast iron pier bridges built on what was described as the 
cylindrical principle, a technology underpinning bridge construction across the 
nation for at least the next 50 years. 
 
Windsor Bridge is an integral part of what, it will be argued elsewhere*, is a 
nationally significant Heritage landscape.  Its influence, relating to the carriage 
of agricultural produce to wharves and railheads for shipment to the Sydney 
markets and as a link for the agricultural producers to services, is nationally 
significant. 
 
Windsor Bridge is a critical link in a route, which from the early days of 
colonisation connected Sydney with sheep and cattle producers to the north 
and west, contributing to the opening up of the Hunter and Liverpool Plains. 
 
The bridge has, for over one hundred and forty years, provided the northern 
gateway to Thompson Square.  Initially it provided the route whereby farmers 
could bring the produce to the Windsor wharf for shipping to Sydney and 
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subsequently to the railhead for the same purpose.  
 
It is a key element of a “Europeanised” agricultural landscape; a landscape 
arguably containing the oldest continuously cultivated agricultural lands in the 
nation. 
 
The evolution of the bridge over time is testament to the post war increase in 
personal car ownership and an increasing dependence on road transport. 

  
 

(b) the place has significant heritage value because of the place’s possession of 
uncommon, rare or endangered aspects of Australia’s natural or cultural 
history;  

 
Windsor Bridge is unique.   In its innovative design, in the technologies 
employed in its construction, in the materials of its manufacture, in its durability 
and adaptability it is unparalleled. The use of pneumatic caisson technology 
would appear to be the earliest in Australia.  
 
It is the only remaining operational example from a small group of early cast 
iron pier bridges and its destruction is imminent. 
 

(c) the place has significant heritage value because of the place’s potential to 
yield information that will contribute to an understanding of Australia’s natural 
or cultural history; 

 
Archaeological sites adjacent to the bridge have identified potential (recently 
demonstrated with the discovery of substantial vaulted barrel drains in the 
Thompson Square park lands) to reveal new and important information about 
the earliest days of the settlement of Australia and indeed, potentially 
internationally significant information from Aboriginal archaeology, due to the 
presence of Aeolian sands in close proximity to the bridge. 
	
 (f) the place has significant heritage value because of the place’s importance 
in demonstrating a high degree of creative or technical achievement at a 
particular period; 
 
The very early use of cast iron piers filled with structured masonry and a 
central concrete column has provided strength and longevity for the structure. 
The use of pneumatic caissons in the construction of a bridge appears unique 
for the time and the very early use of precast concrete beams demonstrated an 
innovative and durable refurbishment technique for timber deck bridges. 
 
In addition, Windsor Bridge has the potential to increase current knowledge 
regarding bridge building practice in colonial Australia including the methods 
used to sink the cast iron cylinders into the riverbed and some of the earliest 
examples of iron casting using locally sourced ore. 
 
It also has the potential to increase knowledge and understanding of 
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technology used in pre-casting the reinforced girders that span the cast iron 
piers. 
 
The ongoing development of the bridge not only demonstrates innovative 
techniques for refurbishment and sets a benchmark in terms of structural 
integrity, it also testifies as to the bridge’s ongoing significance as a critical 
river crossing on a major Australian waterway.   
 
 (h) the place has significant heritage value because of the place’s special 
association with the life or works of a person, or group of persons, of 
importance in Australia’s natural or cultural history; 
 
The very early use of precast concrete for Windsor Bridge has strong 
associations with Mr Percy Allan, chief engineer of the NSW Public Works 
Department who over his distinguished career was responsible for the design 
of 583 bridges; this is the same ‘Allan’ after whom the Allan Timber Truss was 
named.  It also relates to Mr G.W. Mitchell, manager of the State Monier Pipe 
and Reinforced Concrete Works who would have arranged for the pre-casting 
of the reinforced concrete girders and to Mr G Humphreys foreman of the 1922 
bridge structure and deck replacement.  Using this advanced technology 
enabled part of the bridge to remain trafficable whilst the other part was being 
replaced. 
 
 
* As indicated at the beginning of this nomination, an associated nomination is 
being prepared which reveals new information about the significance of 
Thompson Square. 
 
 

RECOMMENDATION 
 

That the Minister grants emergency heritage listing of the historic 1874 
Windsor Bridge under the provisions of the EPBC Act. 
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TAB A: USE OF CONCRETE IN BRIDGES 
(from page 14) 

Terminology 
The following information was sourced from the RMS publication Bridge 
Aesthetics design guideline to improve the appearance of bridges in NSW  
Centre for Urban Design, July 2012  

 
 

 

 

 

 

 

 

 

 
	
	
	
	
	

Definitions 
	
Prestressed concrete  
A form of concrete used in construction which is placed under compression 
prior to supporting any loads beyond its own dead weight. ... This can result in 
improved structural capacity and/or serviceability compared to conventionally 
reinforced concrete in many situations. (Information	from	Wikipedia) 
 
Prestressed concrete was first used in the late-nineteenth century,[1]	 
  
[1] Lin, T.Y.; Burns, Ned H. (1981). Design of Prestressed Concrete Structures(Third ed.). New 
York, US: John Wiley & Sons. ISBN 0 471 01898 8. 
 
Reinforced concrete 
Concrete in which metal bars or wire is embedded to increase its tensile 
strength. 
 
Tensile 

1. relating to tension. 
"a tensile force" 
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2. capable of being drawn out or stretched. 

"a tensile steel rod" 
 
Tensile strength 
The resistance of a material to breaking under tension. 
 

Reinforced Concrete: Timeline To 1918 
The following timeline, (based on Historical Overview of Bridge Types in NSW: 
Extract from the Study of Heritage Significance of Pre-1948 RTA Controlled 
Concrete Beam Road Bridges (Sydney, South West and Southern Regions) 
summarises the early history of the material now referred to as reinforced 
concrete. 

 Additional material, provided from other sources, as identified 

 Additional material from:  
http://www.austehc.unimelb.edu.au/tia/326.html 

 

PERIOD EVENT 

1796 James Parker of England patented a natural hydraulic cement by calcining 
nodules of impure limestone containing clay, called Parker's Cement or Roman 
Cement.  

 1802  In France, a similar Roman Cement process was used.  
1812 -1813  Louis Vicat of France prepared artificial hydraulic lime by calcining synthetic 

mixtures of limestone and clay.  
1812-1824  The world's first unreinforced concrete bridge was built at Souillac, France by 

Louis Vicat.  
1824  Joseph Aspdin of England invented Portland cement by burning finely ground 

chalk with finely divided clay in a lime kiln until carbon dioxide was driven off. 
The sintered product was then ground and he called it Portland cement named 
after the high quality building stones quarried at Portland, England.  

1828  I K Brunel is credited with the first engineering application of Portland cement, 
which was used to fill a breach in the Thames Tunnel.  

1836  The first systematic tests of tensile and compressive strength took place in 
Germany.  

1849  Pettenkofer & Fuches performed the first accurate chemical analysis of Portland 
cement.  

1849 Joseph Monier of France commenced producing concrete tubs for orange trees 
using wire reinforcing.  

1851 A beam consisting of brickwork reinforced with hoop iron was displayed at the 
Great Exhibition.  

1854 Patent 2293 by W B Wilkinson of Newcastle, England for concrete floor with 
network of flat iron bars or wire rope sagging near centre of span. Not 
significantly commercialised.  

1862  Blake Stonebreaker of England introduced jawbreakers to crush clinkers.  
1865  Mass, unreinforced concrete used for multiple arch Grand Maitre Aquaduct to 

convey water to Paris  
1867  Joseph Monier of France patented reinforced concrete portable containers. 
1870 Mass concrete footings and turrets of houses, Annandale, New South Wales, 

1870. 
1867-72  Patents issued to Monier for reinforced concrete pipes and bridges.  
1875  First reinforced concrete bridge (of four beams with composite deck) built by 

Monier at Chateau de Chazelet, Indre, France  
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1882 Pioneering attempts to produce cement began in Australia, following early uses 
of imported cement from England. 

1884-1891  Wayss & Freitag acquired patent rights and built a claimed 320 reinforced 
concrete arch bridges with spans to 40m.  

1887  Wayss published “Das System Monier”, incorporating theory developed by K 
Koenen  

1888 Patent for methods for prestressing taken out by Doehring, an engineer. 
https://en.wikipedia.org/wiki/Eugène_Freyssinet 

1888 P.H. Jackson granted the first patent in the United States for prestressed 
concrete design. https://en.wikipedia.org/wiki/Eugène_Freyssinet  

1888 Beetaloo Dam, South Australia, the largest concrete dam constructed at the time 
south of the Equator 

1889-1892 Cement kilns and works established in NSW, Vic and SA. 
1894  Experimental Monier arch on Parramatta Road, Burwood as culvert 
1896 Aqueducts over Johnstons and Whites Cks at Annandale by Carter Gummow & 

Co.  
1896 Unreinforced arch bridge over Black Bobs Creek near Berrima by J W Park  
1899 The first reinforced concrete bridge built in Victoria: Anderson St Bridge, by 

Carter Gummow & Co  
1900 The first reinforced concrete Monier arch bridge built in New South Wales: 

Reads Gully on the Main Northern Road near Tamworth, by Carter Gummow & 
Co.  It is now in the care of Parry Council. 

1901 Barossa Dam, one of the world's first 60 m radius true arch dams, South 
Australia. 

1904 Precast concrete lighthouse, Bradley's Head, Sydney. 
1905 Bridge over the Hawkesbury River at Richmond using Monier arches; the longest 

reinforced concrete bridge in New South Wales and remained so for the next 25 
years.  It is still operational today. 

1906 Melbourne Public Library, 35 m diameter octagon surrounded by stacked-book 
annules and surmounted by what was then the largest reinforced concrete dome 
in the world, 1906. 

1907 First reinforced concrete beam bridge in New South Wales, at Rockdale; a small 
bridge over Muddy Creek on the Princes Highway at Rockdale (deck now 
replaced and widened).  

1910 Concrete pipe manufacture by the centrifugal vibrospin process, originated by W. 
R. Hume in Australia. 

1914 The oldest extant slab bridge was constructed over Muttama Creek at 
Cootamundra. (RTA Bridge No 6438). 

1916 Slab bridge over Surveyors Creek at Walcha was constructed (RTA Bridge No. 
3485). 

1918 First continuous beam bridge, Fullers Bridge, Lane Cove  
1922 Windsor Bridge’s precast reinforced concrete girders with a concrete deck 

above is the first documented use of this technology for bridge 
construction by some 30 years. 

1925 First version of the Australian Standard for cement published  
https://epubs.scu.edu.au/cgi/viewcontent.cgi?article=1000&context=acmsm23 

 
1928 

Freyssinet submitted the first application for a patent for the manufacturing 
process of prestressed concrete.  
http://www.sedhc.es/biblioteca/actas/CIHC1_130_Marrey%20B.pdf 

1934 First version of the Australian Standard for cement published  
https://epubs.scu.edu.au/cgi/viewcontent.cgi?article=1000&context=acmsm23 

1950 Precast concrete used in bridge building in Australia  
https://epubs.scu.edu.au/cgi/viewcontent.cgi?article=1000&context=acmsm23 

	 	

Before Concrete 
The following information has been adapted from Historical Overview of Bridge 
Types in NSW: Extract from the Study of Heritage Significance of Pre-1948 
RTA Controlled Concrete Beam Road Bridges (Sydney, South West and 
Southern Regions). 
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As the 19th century wore on, iron in its various forms, became more available 
and its use in bridges increased. Its ability to carry tensile loads led to truss 
forms wherein timber in the truss tension diagonals was replaced by wrought 
iron and then steel rods. Although complete iron bridges had been built 
elsewhere from the late eighteenth century (Ironbridge 1779), it was not till 
1851 that an all-metal superstructure was erected in New South Wales over 
Wallis Creek at Maitland. Subsequent bridges included the Prince Alfred 
Bridge over the Murrumbidgee River at Gundagai in 1865 having three 
continuous wrought iron spans, the Denison Bridge over the Macquarie River 
at Bathurst in 1870 using iron from the Fitzroy Iron Works at Mittagong, and 
Iron Cove and Parramatta River bridges in Sydney in 1882 and c1883 
respectively. Complexity of metal structures increased rapidly, with swing, 
bascule and lift opening spans becoming common, and with wrought iron 
gradually being replaced by steel. Concrete saw its first role in bridges in New 
South Wales through the “back door”. It was found to be a suitable material for 
filling the insides of cast iron pier  

Concrete Beginnings 
In 1900, a Monier reinforced concrete arch was erected over Reads Gully on 
the Main Northern Road near Tamworth (presumably by Carter Gummow & Co 
who held the patent rights) at a cost of £406.8.6. The bridge served until it was 
replaced during a realignment of the New England Highway in 1937. It is now 
in the care of Parry Council.  

The Assistant Engineer for Bridges, Mr E M De Burgh mentioned in the Public 
Works Department Annual Report for 1900 that the Monier arch system would 
have been used more often if there had been more suitable sites. Such a site 
was found at Richmond where the existing timber bridge was prone to damage 
during the frequent floods that submerged it, often with heavy loads of floating 
debris.  The design consisted of thirteen Monier style arches, two of 15.84m 
span and eleven of 16.45m. With a total length of 214.6m this 1905 structure 
was the longest reinforced concrete bridge in New South Wales for the next 25 
years.  
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TAB B: PERCY ALLAN 
(From page 26) 
Percy Allan (1861-1930), civil engineer, was born on 12 July 1861 in Sydney, son of 
Maxwell Rennie Allan, later under-secretary, Colonial Secretary's Office, New South 
Wales, and his wife Frances, née Stubbs, and grandson of David Allan. Educated at 
Calder House, Sydney, Percy joined the roads branch, Department of Public 
 Percy joined the roads branch, Department of public works, as a cadet on 8 September 
1878. A member of the Newtown Football Club, he toured New Zealand in the 1886 
Rugby side and later was a referee. He became assistant draftsman in 1882 and chief 
draftsman on 5 November 1889. His training by pupilage continued under senior 
engineers within the department in accordance with the conditions prescribed by the 
Institution of Civil Engineers, London, although some of his contemporaries were pioneers 
in academic schools of engineering. Appointed assistant engineer for bridges on 1 
January 1895, he was promoted a year later to engineer-in-charge of bridge design. The 
swing bridges carrying city traffic at Pyrmont and Glebe Island are among the structures 
standing as monuments to his skill. 

In 1900-08 Allan assumed increased responsibility for rivers, artesian bores, water supply 
and drainage. His work included supervising the construction of Sydney's sewerage 
system with ocean outfalls. In 1908-11 he was district engineer at Newcastle, responsible 
for water supply and drainage and for the harbour in which he constructed the northern 
breakwater designed by E. M. de Burgh. He personally designed and built additional coal-
loading wharves and cranes. In 1911 he was promoted chief engineer for public works, 
Newcastle, but next year returned to Sydney as assistant to J. Davis, director-general of 
public works. When railway construction was transferred to the railway commissioners and 
the position of director-general was abolished, Allan, who had been acting since January 
1917, was confirmed on 14 July 1918 as chief engineer, national and local government 
works, at £1250 a year. When he retired in 1927 his department had designed 583 bridges 
in his time. 

In 1908 at Newcastle Allan was a founder and first president of the Northern Engineering 
Institute of New South Wales. His lecture with lantern slides, 'The construction of the new 
Pyrmont bridge', was the first of many contributions to its meetings. He was active also 
from 1900 as a member of the Institution of Civil Engineers, London, to which he 
presented four papers: 'Port improvements at Newcastle, New South Wales' (delivered 
personally in London by Davis and awarded a Telford Premium in 1921), 'Georges River 
bridge', 'The Wagga Wagga timber bridge, N.S.W.' and 'Pyrmont bridge, Sydney, N.S.W.'. 
The recorded discussions of these papers in London show a lively interest in the 
achievements of colonial engineers. Allan remained an honorary member of the Northern 
Engineering Institute and of its successor, the Newcastle division of the Institution of 
Engineers, Australia. He was a member of the American Society of Civil Engineers and of 
the Australasian Pioneers' Club. 

At the Roman Catholic Church, Hawthorn, Melbourne, on 11 November 1890 Allan had 
married Alice Mary, daughter of C. M. Trangmar, farmer. He and his wife were keen 
golfers. He died of angina and cardiac failure at his home at Double Bay on 7 May 1930 
and was buried in the cemetery at South Head. He was survived by his wife and two sons 
who inherited his estate valued for probate in New South Wales and Victoria at £6158. 
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TAB C: NOTES ON CAISSON DISEASE 
(From page 43) 
Decompression sickness (DCS; also known as divers' disease, the bends or caisson 
disease) describes a condition arising from dissolved gases coming out of solution into 
bubbles inside the body on depressurisation. DCS most commonly refers to problems 
arising from underwater diving decompression (i.e., during ascent), but may be 
experienced in other depressurisation events such as emerging from a caisson, flying in 
an unpressurised aircraft at altitude, and extravehicular activity from spacecraft. DCS 
and arterial gas embolism are collectively referred to as decompression illness. 

Since bubbles can form in or migrate to any part of the body, DCS can produce many 
symptoms, and its effects may vary from joint pain and rashes to paralysis and death. 
Individual susceptibility can vary from day to day, and different individuals under the same 
conditions may be affected differently or not at all. The classification of types of DCS by its 
symptoms has evolved since its original description over a hundred years ago. 

Risk of DCS caused by diving can be managed through proper decompression 
procedures and contracting it is now uncommon. Its potential severity has driven much 
research to prevent it and divers almost universally use dive tables or dive computers to 
limit their exposure and to control their ascent speed. If DCS is suspected, it is treated 
by hyperbaric oxygen therapy in a recompression chamber. If treated early, there is a 
significantly higher chance of successful recovery. 
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TAB D: MR W BOURNE, DIVER 
(From page 58) 
Mr Bourne is one of the very few people employed on the Windsor bridge 
project it has been possible to identify. The following material was assembled 
Michelle Nichols. 
 
Mr	W.	Bourne	born	circa	1835-?	

	
WINDSOR	BRIDGE	
On	 Thursday	 Mr.	 Bourne	 the	 Government	 diver	 went	 down	 and	
finished	screwing	 the	braces.	 It	 rather	astonished	the	natives	 to	see	a	
curious	looking	animal	or	fish	emerge	from	the	water	occasionally,	and	
they	stared	with	open	mouths	at	the	sight.	
	

Town	Talk.	(1874,	May	23).	The	Australian,	Windsor,	Richmond,	and	Hawkesbury	
Advertiser	 (NSW:	 1873	 -	 1899),	 p.	 2.	 Retrieved	 January	 13,	 2018,	 from	
http://nla.gov.au/nla.news-article70660306		
	
Mr	W.	Bourne	retired	in	1911	after	40+	years’	service	at	Cockatoo	Island.		

	
AFTER	FORTY	YEARS'	SERVICE	
DIVER	AND	DOCK	HAND	RETIRES	PRESENTATION	TO	MR.	BOURNE	
Bluff	and	hearty	after	his	40	years	of	hard	work	at	 the	Cockatoo	 Island	Docks,	
Mr.	W.	Bourne,	the	oldest	hand	there,	has	decided	to	retire	from	active	service.	
To-day	his	fellow	workmen	signalled	the	occasion	by	making	their	old	comrade	
a	 presentation,	 and	 seldom	has	 an	affair	 of	 the	 kind	been	brought	 about	with	
more	 spontaneous	 good	 feeling,	 or	 carried	 through	 with	 greater	 and	 whole-
hearted	 enthusiasm.	 Advantage	 was	 token	 of	 lunch-hour	 to	 make	 the	
presentation,	and,	with	the	permission	of	Mr.	Cutler,	manager	of	the	works,	the	
men	 assembled	 In	 the	 Sutherland	 dock	 shed,	 and	 testified	 their	 high	
appreciation	 of	 "old	 Bourney,"	 us	 lie	 Is	 familiarly	 called,	 in	 the	 most	 cordial	
fashion.	Mr.	John	Pratt,	dock	muster,	on	behalf	of	the	dockside	hands,	presented	
Mr.	 Bourne	 with	 a	 gold-mounted	 ebony	 walking-stick,	 a	 case	 of	 pipes,	 and	
tobacco	pouch,	besides	a	morocco	handbag	 for	Mrs.	Bourne.	He	 said	 it	was	40	
island,	and	at	that	time	the	place	was	only	a	very	small	pebble	on	the	beach.	He	
was	the	oldest	employed	at	the	docks	when	he	retired,	and	his	popularity	among	
his	 follow	 employees	was	well	 known.	Mr.	 Bourne	 had	 been	 one	 of	 its	 leading	
hands	in	docking	ships	for	the	past	20	years,	and	he	would	be	a	difficult	man	to	
replace.	Mr.	Bourne	had	been	at	 the	docks	at	all	 hours	of	 the	night,	 and	 in	all	
weathers,	and	he	(the	speaker)	had	never	known	him	to	fail.	He	had	been	loyal	
to	the	State,	loyal	to	the	foreman,	and	loyal	to	his	follow	workmen.		Everyone	at	
the	Docks	wished	both	Mr.	Bourne	and	his	wife	every	success	and	happiness.	As	
an	evidence	of	the	esteem	in	which	sir.	Bourne	was	hold	by	his	fellow	workmen,	
one	of	the	latter	composed	a	couple	of	verses	of	rhyme	in	his	praise.	These	were	
read	 by	 Mr.	 J.	 Martin,	 and	 served	 to	 greatly	 increase	 the	 enthusiasm	 of,	 the	
proceedings.	 Mr.	 Bourne	 attempted	 to	 reply,	 but	 was	 too	 overcome	 by	 his	
feelings	 to	 get	 further	 than	 the	 first	 half-dozen	 words.	 He	 was	 relieved	 of	 his	
embarrassment	by	hearty	cheers,	Mr.	W.	Bourne	Is	an	old	Sydney	pioneer,	and	as	
such	 is	deserving	of	 something	more	 than	a	passing	notice.	Born	 in	London	on	
Valentino's	Day,	 1835,	 he	 has	 now	 turned	 the	 corner	 'at	 id.	 luwen	 "such	 is	 his	
hardness,	that	while	at	the	docks	he	was	never	quite	happy	unless	he	was	up	to	
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his	neck	In	salt	water.	When	a	ship	was	to	be	undocked,	he	was	always	the	first	
down	before	the	water	was	out	to	begin	taking	up	the	blocks	from	beneath	the	
keel.	And	he	would	go	down	In	a	diving	dross	and	pick	up	the	sides	of	a	vessel	
which	happened	to	be	of	a	peculiar	shape.	Mr.	Bourne	began	his	life	among	the	
ships	at	Morts	Dock	over	40	years	ago.	He	had	had	no	previous	experience,	but	
when	no	heard	a	diver	was	wanted	at	the	dock	he	said	he	would	go	down,	and	he	
did.	The	first	time	I	went	down	was	at	night,	and	I	had	a	sort	of	reckless	feeling	
that	 if	 I	 didn't	 come	up	again	 It	 didn't	matter	much.	 I	was	 the	 first	diver	who	
went	down	at	Sydney	Heads.	That	was	a	month	after	the	Dunbar	was	wrecked,	
and	 the	 Cathcrino	 Adamson	 went	 down	 off	 the	 North	 Head.	 There	 were	 two	
divers	in	Sydney	at	the	time,	but	they	did	not	care	to	take	on	the	job.	However,	I	
succeeded	in	getting	up	the	cargo,	although	the	vessel	was	an	broken	up	on	the	
rocks.	On	another	occasion	the	dredge	Samson	lost	her	buckets	while	dredging	
the	eastern	channel	at	the	Heads.	I	went	down	and	got	them	up.	I	started	cutting	
Mort's	Dock	at	the	latter	end	of	1853,	and	was	working	there	for	14	years.	After	
that	I	went	on	the	railway	for	18	months,	and	then	came	here	to	Cockatoo.		
	
The	 convicts	 had	 just	 been	 removed	 from	 the	 place,	 but	 there	 are	 still	 some	
marks	 in	 the	high	wall	of	Sutherland	Dock	where	 the	old	prison	cells	were	cut	
down	 in	 the	 rock.	 The	 late	Mr.	 Hayes	was	 deck	master	 here	 at	 that	 time	 and	
when	he	retired	Mr.	Pratt	came.	I	have	worked	under	Mr.	Pratt	for	the	past	20	
year.	We	have	had	some	pretty	tough	jobs	here.	Before	we	had	the	pump	put	in	
the	caisson	we	had	to	come	here	at	all	hours	of	the	night	to	All	the	dock,	as	we	
had	 to	catch	 the	 tide.	That	was	 in	Mr.	Hayes's	 time.	Now	she	can	be	 filled	and	
pumped	out	at	any	time.	 It	was	a	very	small	place	when	I	 first	came	here.	The	
Fitzroy	Dock	was	the	only	one	here	then,	and	it	was	not	much	more	than	half	the	
length	 It	 Is	now.	Yes,	 I	have	handled	nil	 sorts	and	sizes	of	vessels	here,	and	we	
have	never	had	an	accident	of	any	kind.	I	have	handled	every	class	of	vessel,	from	
the	small	launch	to	the	largest	warship	that	has	come	Into	our	waters.	And	now	
I	am	going	Into	the	dry	dock	myself."	
	

AFTER	FORTY	YEARS'	SERVICE.	(1911,	October	4).	The	Sun	(Sydney,	NSW	:	1910	
-	 1954),	 p.	 9	 (FINAL	 EXTRA).	 Retrieved	 January	 14,	 2018,	 from	
http://nla.gov.au/nla.news-article221524118		
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TAB E: THE “TOWNSEND METHOD” 
	

Above:	Moruya	Bridge	(1888),	a	possible	example	of	the	Townsend	pneumatic	caisson.	
	
	
While research to date has failed to reveal confirmed details regarding Mr 
Townsend’s invention, Wedgwood, in correspondence, considers the following 
illustration, from The Report of the Department of Public Works NSW for the 
year ended June 1899, may be an example of the method for sinking cylinders 
proposed by G.W. Townsend	 
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NOEL BUTLER 
 
Noel was larger than life. He was fearless, wise, intuitive and 
passionate. A wonderful artist, orator and historian, Noel was 
generous with his passion for the Hawkesbury and its heritage.  
 
Noel had a way of making you see things in a completely different 
light. 
 
Through tireless research he was able to take cold, dry, academic 
fact and give it such heart and emotion that you could not help but 
be transported back in time and feel the drama of the day. He 
helped make the importance of our heritage and history 
understandable and completely relevant to the modern day.  
 
He opened our minds and our hearts to our common past.  He was 
instrumental in creating an awareness and appreciation for the birth 
of what was to become quintessential to the Australian character. 
 
For Noel, it was just how it was. For the rest of us, it was a 
revelation.  
 
Noel’s legacy remains alive and fierce, because he instilled in us a 
passion and determination to never grow weary in defence of our 
history.  
 
Noel’s fingerprints are on every page, but most importantly, they 
are on our hearts. 
 
Vale, Noel Butler. 
 
 
 
	
	
	


