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Gladesville Bridge, Sydney. Rib 1 stands alone after the 
falsework has been moved to the Rib 2 position.
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Sydney’s Gladesville Bridge  
turns 50

Rob Wheen, University of Sydney

When the Gladesville Bridge was completed 
50 years ago, it was the longest concrete 
arch bridge span ever achieved, with a span 
of 305 m (1000 ft). The then Department 

of Main Roads, NSW (DMR) went to tender with a 245 m 
span steel truss cantilever bridge.

An alternative tender, however, from an Anglo-Australian 
consortium of Reed and Mallik, UK and Stuart Bros (Sydney) 
designed by G. Maunsell and Partners of London eventually 
won the day. One powerful factor in presenting the alternative 

was a working model that demonstrated how the four-ribbed 
concrete arch would be built one rib at a time and how the 
decentring of the falsework would be achieved. By twisting 
knobs on the model it showed how the falsework moved 
sideways to build successive ribs.

This alternative tender proposed to use Freyssinet flatjacks 
built into the perimeter of the hollow concrete arch segments. 
These were to be inflated to increase the length of the arch 
introducing an axial thrust into the funicular shape of the 
arch causing it to rise from the steel falsework.
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Whilst the structure gives a nod to the Roman arch builders 
of two millennia ago there were decidedly modern features 
unavailable to the Romans. We believe that they used timber 
falsework which they lowered to transfer the load into the 
stone segments that made up their arches. Their arches were 
close to semi-circular (span/rise ratio of 2) with spans of 
the order of tens of metres, while the Gladesville arch was a 
daring 305 m with a span/rise ratio of 7.4.

As noted, the arch consists of four parallel hollow ribs 
that are ultimately joined by transverse prestressing. Each 
rib is made up of 108 hollow segments that are 6.1 m wide 
and vary in depth from 7 m at the abutments to 4.25 m at 
the crown. Their length varies so that each segment weighs 
approximately 50 t. The top and bottom flanges of each rib 
segment are 380 mm thick and the webs are 305 mm thick.

The temporary steel falsework structure was supported on 
concrete pile caps sitting on steel piles driven into the bed of 
the Parramatta River.

Pile caps being installed to support the steel falsework.

At midspan, a full-width winch tower cantilevered out to 
lift the concrete segments from barges below. A navigation 
span was provided in the falsework for river traffic. The arch 
abutments were excavated into sound sandstone rock at either 
end. This excavation was filled with mass concrete once sound 
rock had been exposed.

The arch rib segments were cast at the site of the old 
Woolwich Dock, using site-mixed concrete that was delivered 
by monorail direct to the formwork. Every segment was cast 
on its end. The DMR set up a detailed monitoring of the 
concrete quality using ultrasonic testing on a closely spaced 
grid on all surfaces of the segments.

Arch Segment Casting Yard at the old Woolwich Dock. 

A-frame lifting segments onto barge for delivery to the site.

The barges delivered the segments from the old Woolwich 
Dock casting yard to the bridge site.

Excavation of arch abutments in sandstone.
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Overview of falsework and winch house.

At the site the segments were lifted up to the crown of the 
arch and then lowered alternately along the falsework to their 
final positions.

Segment at crown ready to be lowered down the falsework.

First rib three quarters complete.

Once all segments of the arch rib were in place the 70mm 
wide joints between the segments were concreted.

Concreting of 70mm joints between arch segments.

At the quarter points of each rib four layers of 56 flatjacks 
were installed around the perimeter of the cross-section.

Location of flatjack banks at the rib 1/4 points.

 Three of these layers were inflated by 25 mm to increase 
the (theoretical) unstressed length of the arch by 150 mm. In 
fact, most of this length increase was offset against the elastic 
compression of the arch under its self-weight. The additional 
layer of flatjacks was held in reserve but did not need to be 
used.

Expanded banks of flatjacks at quarter point of arch rib.

The flatjacks were inflated using a water-soluble oil. Once 
the rib was in final position, this oil could be pumped out 
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and replaced with cement grout which hardened inside the 
flatjacks to become a permanent part of the arch.

Once the flatjacks had been inflated and grouted the arch 
rib was clear of the falsework. Each of the two halves of the 
falsework could then be moved sideways in a single operation 
using banks of lift-slab jacks. This left the first rib as a free-
standing arch.

I witnessed the lifting of the first arch rib from the 
falsework. The control room for the lifting was placed on 
the crown of the arch; a powerful signal to all involved that 
the engineers placed themselves in the most vulnerable 
position. I marvelled at the whole operation. It seemed to be 
so understated but I was very conscious of the significance of 
what was happening.

Subsequently, on completion of Rib 2, and after lifting, 
the falsework could again be moved into position for the 
construction of Rib 3.

Ribs 1 and 2 completed.

When all four ribs had been completed, transverse 
prestressing was applied at the diaphragm elements spaced 
every five or six segments along the arch rib. These diaphragm 
elements are located at the points where the columns from the 
deck of the superstructure sit upon the arch.

Once the arch was complete the deck structure could be 
built across it almost as if it were founded on a “concrete hill”. 
Construction of the first span of the deck structure on the 
Drummoyne end of the bridge is shown in Figure:. 14 and 15.

Launching a deck girder at the Drummoyne abutment.

Deck girders in Span 1 at the Drummoyne abutment.

As the deck construction nears completion the falsework 
and the piles and pilecaps are removed from the Parramatta 
River to create the longest concrete arch span in the world at 
that time.

The bridge nears completion.

Temperature changes cause the arch crown to rise and 
fall. The deck is in four parts with two articulation points at 
the piers directly above the arch springing points. The deck 
is fixed to the abutments and also to the crown of the arch 
so all expansion and contraction is accommodated at these 
articulation points.

The decision by the Department of Main Roads, NSW to 
adopt this alternative proposal was a courageous one and not 
taken lightly. They sought the best advice that they could find 
from around the world and listened to the recommendations 
proffered. The result is a bridge that has been recognised as a 
significant milestone in the art of bridge construction. It is a 
bridge which the Sydney, New South Wales and the Australian 
community can be proud.

Princess Marina, Duchess of Kent, opened the Gladesville 
Bridge on 2 October 1964, 32 years after the opening of the 
Sydney Harbour Bridge in 1932, and 32 years before the 
opening of the Anzac Bridge in 1996.
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