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Durability is a bridge 

lasting for 

centuries… provided 

that an adequate 

maintenance is done. 
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A bridge lasting for centuries but

�keeping the safety level above a 

threshold value;

�exhibiting a satisfactory 

serviceability; and
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A bridge lasting for centuries but

�guaranteeing also safety of users.
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� To ensure durability of existing structures is the cheapest strategy.
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Puente de Minneapolis, 1 de agosto de 2007

� Maintenance Engineering is the best way to ensure the sustainability 

of infrastructures
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The Life-Cycle concept and its management
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� Completed in 1985, the bridge was designed by Santiago Pérez-

Fadón

� Continuous box girder 2x40 + 38x50 = 2,000 m length (only end joints 

at the abutments). It is one of the longest bridges in Spain

� When the bridge was designed, CEB published the first Bulletin on 

durability. Standards and common practice did not pay special 

attention to cover, adequate selection of materials, and so on.
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� In 2005, some almost negligible corrosion was detected. 

Nevertheless, the Xunta de Galicia decided to carry out a special 

inspection.
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Condition of the bridge: corrosion in bottom, compressed faces
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Condition of the bridge: 0.4 mm shear crack width, but no corrosion
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Condition of the bridge: 1.2 mm crack width (couplers), but no corrosion
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� Condition of the bridge: Chloride contents between 0.8 and 1.35 (% in 

cement weight)

� Therefore, a short additional life-span could be expected

� A proactive attitude advised to repair before the costs would increase 

potentially
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� A  21st Century repair deserved a modern method to provide an 

additional life-span. After an analysis of the available possibilities, 

cathodic protection with sacrificial anodes was chosen.

� However, secret, patented systems of protection (‘Black boxes’) must 

be avoided. Engineers and owners must understand to gain in 

confidence.

� Most of such systems have achieved still short experience (about 15 

years).

� First example of a Maintenance Manual for a repaired bridge.
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Engineers must bear in mind that any solution can really work
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Engineers must bear in mind that any solution can really work.  

There are a lot of traps.

PATCH

ANODE ANODE
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A Bridge Management System, which is a tool to take decisions, is 

conceived

�to know what is what we have;

�what is the condition of the bridges;

�to establish the priority of investments to inspect and retrofit bridges;

All that must be made to guarantee structural safety, serviceability, 

durability and the safety of citizens. This is the so called Maintenance 

Engineering. The study of Durability is an important part of it.
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Between 2008 and 2010, a campaign to update the inventory of bridges 

and completion of main visual inspections has been undertaken.
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� About 1.100 structures spanning more than 3 m.

� One structure every 5.2 km.

� The sum of lengths is about 50 km, circa 1% of the overall 

Road length of Galicia.

Main results
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Characteristic Ratios

Material %

Masonry 27

Steel and composite 3

Structural concrete 70
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Date of construction %

Before 1900 38

1901 – 1960 5

1961 – 1975 6

1976 – 2000 32

2001 - onwards 19

Characteristic Ratios

The importance of identifying the age of structures
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� Ponte Bibei (OU-636 pk 8+040) (80 d.C.)

The oldest
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� Ponte Illa de Arousa (PO-307 pk 1+660): 2,000 m

The longest
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� Eume bridge (AG-64): 100 m

The tallest
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� A complete inspection of the structure to evaluate condition rates

( )21 KKGDR ⋅⋅Σ=

( )NKKGDA ⋅⋅⋅Σ= 21
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� Catalogue of damages, fitted to practitioners
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� Scour index
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� Railing condition ratio
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� Hierarchy 
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� Statistics of most common damages
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Carbonation induced corrosion in sea exposure condition
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Previously repaired zones
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Lack of drainage together with weak railing
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Incomplete or damaged joints: leaking water
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Nonsense, incongruent solutions
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Lack of maintenance
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Equipment. A threat to users’ safety.
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� Allowance of special vehicles
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� The allowance of circulation of some special vehicles is based on the 

comparison between the structural effects of the load patterns and the 

ones produced by the vehicle under study.

� Moreover, the bearing capacity of the existing structure is affected by 

the condition of the bridge.
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� The increasing relevance of Maintenance Engineering that a Public Owner 

needs.

� The need of acceptance of the life-cycle of structures as a whole.

� The need of feed-back, interchange of experiences and coordination 

between designers, builders and responsible of maintenance both to 

improve procedures for new structures and to retrofit efficiently the 

existing ones.

� The need of the expertise achieved by groups as DuratiNet, distilled in 

such a way that it can be transferred to the technical community. 

� But, reciprocally, it is necessary to bear in mind that the best way of 

improve durability is by avoiding threats, i.e. to keep water away

(drainage) and an appropriate maintenance. 


