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Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

1 General considerations

2 Overview of European standards for concrete structures design

3 National standards or guidelines to complement EN 206-1

4 Comparison of the national requirements in complement to EN 206-1

5 Examples of projects with performance limits for concrete durability

6 Conclusions
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Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

1. General considerations

Table 1. Concrete deterioration caused by adequate or wrong design

Table 2. Concrete deterioration caused by the lack of workmanship or quality control

Table 3. Concrete deterioration caused by adequate concrete specifications by the 
user

Fig. 2. Different levels of durability based design approach 
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Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

2. Overview of European standards for concrete structures design
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Table 4. Exposure classes related to environmental conditions 
in accordance with EN 206-1

Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

2. Overview of European standards for concrete structures design
2.1. Classification of the exposure environments 2.2. Durability requirements for concrete

 Prescriptive method for concrete properties specification

• permitted types and classes of constituent materials;
• maximum water/cement ratio;
• minimum cement content;
• minimum concrete compressive strength class 

(optional); 
• minimum air-content of the concrete (if relevant).

 Performance-related concrete design methods

 Concrete cover depth specification
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 United Kingdom (BS EN 206-1, BS 8500-1 and BS 8500-2)

 Ireland (IS EN 206-1)

 Portugal (NP EN 206-1, LNEC E 461, LNEC E 464 and LNEC E 465)

 France (NF EN 206-1:2004) 

 Spain (EHE-08) 

Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

3. National standards or guidelines to complement EN 206-1
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 National standards or regulations 

 Exposure classes

 Methods for minimising risk of damage by AAR

 Limiting values for concrete mixes

Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

4. Comparison of the national requirements in complement to EN 206-1
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Part IV: Concrete Structures - Vol 1 - Durability factors and requirements

5. Examples of projects with performance limits for concrete durability
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Part IV: Concrete Structures - Vol 2 - Deterioration

1 General considerations

2 Physical /mechanical deterioration processes

3 Chemical deterioration processes

4 Classification of defects and deterioration symptoms

5 Final considerations
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Part IV: Concrete Structures - Vol 2 - Deterioration

1. General considerations
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Part IV: Concrete Structures - Vol 2 - Deterioration

2. Physical /mechanical deterioration processes 3. Chemical deterioration processes
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Table 2. Defects and symptoms due to deterioration processes and construction
faults in concrete structures

Table 3. Relationship between the deterioration processes and the classification of
symptoms and defects observed in reinforced concrete structures

Part IV: Concrete Structures - Vol 2 - Deterioration

4. Classification of defects and deterioration symptoms
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 Contamination

Part IV: Concrete Structures - Vol 2 - Deterioration

5. Classification of defects and deterioration symptoms
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 Concrete durability characterises its resistance to weathering action, chemical
attack and other deterioration processes;

 Many of the factors which lead to the initiation and development of most defects
in concrete are common;

 The need to identify the value of material parameters and influential parameters
(material or environmental) required for a quantified diagnostic;

Part IV: Concrete Structures - Vol 2 - Deterioration

6. Final considerations
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Part IV: Concrete Structures - Vol 3 - Deterioration

1 General considerations

2 Non-destructive testing methods (NDT)

3 Destructive testing methods (DT)

4 Consideration on testing selection
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 Determination of the performance of the structure by

 investigating the current condition of the structure

 diagnose the causes of defects or deterioration

 select an appropriate solution to the problem

 check the quality and the efficiency of the solution

Part IV: Concrete Structures - Vol 3 – Inspection Techniques

1. General considerations
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Fig. 2.Sclerometric test on concrete structure

Part IV: Concrete Structures - Vol 3 – Inspection Techniques

2. Non-destructive testing methods
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Fig. 59. Chloride penetration depth by

colourimetry - Typical test result

Part IV: Concrete Structures - Vol 3 – Inspection Techniques

3. Destructive testing methods
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Table 17.Summary and inspections types

Part IV: Concrete Structures - Vol 3 – Inspection Techniques

4. Consideration on testing selection
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Part IV: Concrete Structures - Vol 4 – Repair Methods

1 General considerations

2 Concrete surface preparation prior to repair

3 Methods for protection and repair of reinforced concrete

4 Selection of repair methods
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Table 17.Summary and inspections types

Fig. 1. Strategy to select repair method.

Part IV: Concrete Structures - Vol 4 - Repair Methods

1. General Considerations
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Table 2. Principles and methods for protection and repair related to damage 
due to reinforcement corrosion according EN 1504 -9

Table 1. Principles and 
methods for protection and 
repair related to defects in 
concrete structures 
according EN 1504 -9:2008

Part IV: Concrete Structures - Vol 4 – Repair Methods

1. General Considerations
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Part IV: Concrete Structures - Vol 4 – Repair Methods

3. Methods for protection and repair of reinforced concrete
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Table 22. Relationship between the repair 
methods, deterioration processes and the 
defects

Part IV: Concrete Structures - Vol 4 – Repair Methods

4. Selection of repair methods
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5. Web Manual Example

http://durati.lnec.pt/techguide/index.html
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5. Web Manual Example
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