
iv

Table of contents

Foreword i
Preface iii
1. Introduction 1
2.	 Provisions	for	durability	performance	specifications	and
 conformity control 3

2.1 Durability performance indicators 3
2.2 Performance	specifications	and	acceptance/conformity	control	 3
2.3	Examples	of	performance	specification	and	acceptance/conformity	
 control 3

2.3.1 Parametric example: compressive strength of ready-mixed 
  concrete 4
2.3.2 Non-parametric example: on site air-permeability 4

3. Transport of liquids, gases, and ions in hardened concrete 7
3.1 Permeation 7

3.1.1 Liquids-permeability 7
3.1.2 Gas-permeability 8

3.2 Capillary suction 10
3.3 Diffusion 11
3.4 Migration 12

4.	 Properties	describing	/	defining	durability	 16
4.1	General	 16
4.2 Carbonation induced corrosion 17

4.2.1 General 17
4.2.2 Physical models for carbonation-induced corrosion 18
4.2.3 Performance indicators 21
4.2.4 Semi-probabilistic format 25
4.2.5 Full probabilistic format 25

4.3 Chloride-induced corrosion 27
4.3.1 General 27
4.3.2 Physical models for chloride-induced corrosion 28
4.3.3 Prescriptive rules on concrete composition and construction aspects 30
4.3.4 Rules by tests and measurements (Performance indicators) 30
4.3.5 Semi-probabilistic format 31
4.3.6	 Full	probabilistic	format	 33



v

4.4 Freeze-thaw degradation – Internal structural damage and scaling 37
4.4.1 General 37
4.4.2 Rules by tests and measurements (performance indicators) 38
4.4.3 Avoidance-of-deterioration approach 38

4.5 Chemical attack 39
4.5.1 General  39
4.5.2 Description of mechanisms and available physical models 39
4.5.3 Concrete composition prescriptive rules 49

4.6	Alkali–aggregate	reactions	and	Delayed	Ettringite	formation	 52
4.6.1	 Alkali–aggregate	reactions	 52
4.6.2	 Delayed	ettringite	formation	 56

4.7 Abrasion, erosion, and cavitation 58
4.7.1 General 58
4.7.2	 Abrasion	 60
4.7.3	 Erosion	 61
4.7.4	 Cavitation	 63
4.7.5	 Concrete	composition	prescriptive	rules	 63
4.7.6	 Full	Probabilistic	format	 64

4.8	Coupled	deterioration	mechanisms	 64
4.8.1	 General	 64
4.8.2 Consequences of erosion by mechanical abrasion, frost scaling and 
	 	 leaching	on	reinforcement	corrosion	 65
4.8.3	 Effect	of	Alkali	Silica	Reaction	on	reinforcement	corrosion	 65
4.8.4 Effect of leaching and carbonation on frost scaling and internal frost 
	 	 resistance	 66
4.8.5	 Effect	of	ASR	on	internal	frost	resistance	 67
4.8.6	 Effect	of	joint	carbonation	and	chloride	penetration	 67
4.8.7	 Effect	of	joint	sulphate	and	chloride	ingress	 68


