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Management of Tasmanian Bridges
Introduction
The Department of Infrastructure, 
Energy and Resources, Tasmania, 
(DIER) is responsible, as part of its 
overall responsibility for managing 
the State’s road network, for the 
management of over 1200 bridges, 
major culverts, retaining walls and 
sign gantries with a replacement cost 
of approximately $1.5B.

The average age of the bridge 
infrastructure is 42 years, with the 
nature of the asset shown in figures 
1 and 2.

The focus of this discussion is on 
concrete bridges.

Environment
Tasmania is an island State 
with relatively populous coastal 
communities and associated 
infrastructure. It has 47% of its DIER 
managed bridges located within 
5km of the coast, with 27% being 
within 1km.

Tasmania also has significant road 
and bridge infrastructure located 
in central highland environments 
subject to winter ice and snow.

Management Issues
Issues relating to the management of 
the asset are common, to a greater 
or lesser extent, to other State Road 
Authorities and include:

  Heavy loads

  High loads

  Impact

  Corrosion- steel and reinforced 
concrete

  Waterway- capacity, vegetation, 
debris, siltation and erosion

  Budget and resources

Bridge Inspections
Inspection of bridges provides 
basic data for the management of 
the bridge asset. The condition of 
the asset must be known, even if 
remedial strategies or funding may 
be uncertain. In the extreme, a bridge 
may always be closed.

DIER has a three tier bridge 
inspection program and a full time 
bridge inspector, largely involved with 
rigorous visually based inspections 
(level 2). 

Concrete Bridges
A well designed and built concrete 
bridge is a durable structure. 
Good design detail and attention 
to the 4 C’s of concrete (cover, 
compaction, curing and cement) 
during construction will substantially 
delay the need for future remedial 
interventions and accordingly 
investment in diligent contract 
surveillance at this time makes good 
economic sense.

Principal deterioration mechanisms
Chloride Ingress
Chloride induced reinforcement 
corrosion is the most prevalent 
form of corrosion in Tasmanian 
bridges. The high alkaline 
environment in concrete normally 
provides reinforcing steel with 
excellent corrosion protection. 
However, chloride ion at the steel 
reinforcement, having migrated 
through the concrete cover from the 
environment, disrupts this protection 
and, in the presence of oxygen and 
water, promotes corrosion.

The extent and rate of chloride 
induced reinforcement corrosion is 
exacerbated when in combination with 
poor quality concretes, particularly 
with respect to permeability, and low 
covers to reinforcements.
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Figure 1: Bridge Types by Replacement Cost Figure 2: Bridge Age Profile

Chloride concentration profiles with 
depth are obtained as part of DIER 
bridge condition assessments. The 
threshold for corrosion initiation is 
usually taken as 0.4% by weight of 
cement (%bwoc)

Typical chloride induced corrosion 
of a coastal bridge is shown in 
figure 3.

Carbonation
Carbonation induced reinforcement 
corrosion, usually in association 
with low cover to reinforcement 
concretes, is generally the main 
cause of corrosion in Tasmania’s 
non-coastal bridges. Carbonation 
occurs when concrete reacts 
with atmospheric carbon dioxide, 
resulting in a reduction of its 
alkalinity and associated disruption 
of the reinforcing steel’s passivity. 
Propagation of corrosion is not as 
aggressive as chloride induced 
corrosion and priority of remedial 
works can be programmed 
accordingly.

Depth of carbonation is obtained 
as part of DIER bridge condition 
assessments. 

Alkali Silica Reaction
Alkali silica reaction is not a 
significant problem for Tasmanian 
bridges, with only one known DIER 
managed structure being affected 
(McPartlan Pass Bridge on Gordon 
Main Road). Alkali Silica reaction 
is an expansive reaction between 
susceptible aggregates and alkalis 
principally derived from cements. The 
reaction requires water and is usually 
associated with exposed bridge 
elements such as wing-walls and 
above deck elements. 

Testing for potentially reactive 
aggregates is a requirement of DIER 
Specification B10, Supply of Concrete.

Alkali Silica attack in McPartlan Pass 
Bridge is shown in figure 4.

Sulphate Attack
Sulphate attack is a chemical 
breakdown mechanism where 

sulphate ions attack components 
of the cement paste. It is not a 
significant problem for Tasmanian 
bridges, however sulphate 
concentrations are obtained as part of 
DIER bridge condition assessments. 
The threshold concentration is taken 
as 5%bwoc.

Freeze Thaw damage
Freeze thaw damage is evident 
in Tasmanian bridges located in 
highland areas. Spalling of concrete 
results from cyclic freezing and 
thawing of water within concrete 
elements, such as bridge kerbs. The 
damage is not a significant problem 
as it is usually associated with 
benign environments and corrosion 
rates are minimal. 

Remedial Techniques
Cathodic protection- DIER has number 
of galvanic and impressed current 
cathodic protection systems installed 
on coastal bridges. The systems were 
largely installed in the 1990’s and it 
is fair to say have produced mixed 
results. In particular, the impressed 
current systems have proved difficult 
to maintain and interpret. The 
preference for future installations 
on Tasmanian bridges is for galvanic 

systems wherever possible, including 
replacement of existing impressed 
current systems with passive systems 
as appropriate. 

Chloride extraction- Chloride 
extraction involves the use of an 
appropriately directed temporary 
electric field to draw chloride ions 
away from the reinforcing steel. DIER 
has not used this technique to date, 
however it remains an attractive 
option for future remedial works.

Coatings- Carbonation barrier 
coatings (flexible acrylics) and silanes 
to prevent absorption of CO2 and 
chloride ions respectively are used 
extensively by DIER, particularly in 
combination with concrete repairs. 

Crack and patch repairs- Cementitious 
concrete repair mortars remain 
the basic material for repair of 
spalled concrete and are installed 
on Tasmanian bridges in accordance 
with DIER’s Specification B15, 
Concrete Repairs. Epoxy resins, in 
accordance with DIER’s Specification 
B16, Concrete Crack Injection, are 
used for crack repairs. Care needs to 
be exercised to ensure that repairs 
are not simply treating the symptoms 
without addressing the cause. As per 
new construction works, contract 
surveillance is essential to ensure 
quality installations, particularly to 
avoid differential shrinkage cracking 
in repair mortars as has been DIER’s 
experience in some past installations.

Monitor with view to replacement- 
This is a legitimate management 
technique, however care needs to be 
exercised to ensure funds provided in 
future programs for such works are 
actually available when required.

Geoff Mulcahy 
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Figure 3: Chloride Induced 
Corrosion Damage

Figure 4: Alkali Silica Reaction, 
McPartlan Pass Bridge


