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HIGHLIGHTS FROM THE WORK 
OF TECHNICAL COMMITTEES OF 

RILEM
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CREATION AND MEMBERS OF 
TECHNICAL COMMITTEES

• The duration is for 5 years
• They are created under the initiative of a 

member who will be the Chairman
• Clear idea and objectives on an unexplored 

subject
• Initial membership proposed by chairman
• All RILEM members can propose TC members
• The TC meets at least once per year
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APPLYING FOR A RILEM TC
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PRODUCTS OF TECHNICAL
COMMITTEES

• STATE OF THE ART

• RECOMMENDATIONS AND 
PRESTANDARDS

• TESTING METHODS

• WORKSHOPS

• CONGRESSES, CONFERENCES
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Examples of RILEM 
Technical Committees

145-WSM (BARTOS): Workability of special concrete mixes 
149-HTS (UZIELLI): Diagnosis and repair of historic load-bearing 
timber structures 
151-APC (OHAMA, PUTERMAN): Adhesion technology in concrete 
engineering - Physical and chemical aspects 
157-PRC (FRANCKEN): Systems to prevent reflective cracking on 
pavement 
162-TDF (VANDEWALLE): Test and design methods for steel fibre 
reinforced concrete 
165-SRM (HENDRIKS): Sustainable application of mineral raw 
materials in construction 
166-RMS(ROSSITER): Roofing membranes and systems 
167-COM (GROOT): Characterisation of old mortars with respect to 
their repair 
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Examples of RILEM 
Technical Committees

168-MMM (PANDE): Computer modelling of mechanical behaviour of 

masonry structures 169-MTE (EHLBECK): Test methods for load 

transferring metalwork used in timber engineering 

170-CSH (RICHARDSON): The structure of C-S-H 

172-EDM (SARJA): Environmental design methods in materials and 

structural engineering 

174-SCC (SKARENDAHL): Self-compacting concrete 

175-SLM(LACASSE): Computer bases on service life methodology 

176-IDC (SETZER): Internal damage of concrete due to frost action 

177-MDT (BINDA): Masonry durability and on-site testing 
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Examples of RILEM 
Technical Committees

178-TMC (ANDRADE): Testing and modelling chloride penetration in 
concrete 
179-CSD (MÜLLER): Data bank of concrete creep and shrinkage 
180-QIC (TAMAS): Qualitative identification of clinker and cement 
181-EAS (BENTUR): Early shrinkage induced stresses and craking in 
cementitious systems 
182-PEB (PARTL): Performance testing and evaluation of bituminous 
materials 
ATC ( REINHARDT): Advanced testing of cement based materials 
during setting and hardening
CRC  (NIXON): Chemical reactions in concrete - Assessment, 
specification and diagnosis of alkali-reactivity 
CSC (SKARENDAHL ): Casting of self-compacting concrete 

FHP (MARCHAND): Predicting the frost resistance of high-
performance concrete structures exposed to numerous freezing and 
thawing cycles
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Work developed by the
RILEM Technical Committees

• TC 116. H. Hilsdorf and J. Kropp-
– Permeability to assess Durability

• TC 154- C. Andrade and C. Alonso-
– Electrochemical measurements in concrete

• TC 178- C. Andrade and J. Kropp-
– Testing and modelling chloride penetration into

concrete
• TC 213- C. Andrade and J- Gulikers

– Model assisted integral service life prediction of steel 
reinforced concrete structures with respect to 
corrosion induced damage
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TC 116
Permeability to assess Durability
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TC 116
Permeability to assess Durability

10



16/12/2024

6

TC 116
Permeability to assess Durability
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TC 116
Permeability to assess Durability

12



16/12/2024

7

TC 154 
Electrochemical measurements in 

concrete

13

TC 154
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete

17

TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete

21

TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete
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TC 154 
Electrochemical measurements in concrete

TOP
BOT
TOM

31

TC 178
Testing and modelling chloride penetration into 

concrete
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TC 178
Testing and modelling chloride penetration into concrete
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TC 178
Testing and modelling chloride penetration into concrete
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TC 178
Testing and modelling chloride penetration into concrete
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TC 178
Testing and modelling chloride penetration into concrete
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TC 178
Testing and modelling chloride 

penetration into concrete

COMPARISON OF CHLORIDE TEST 
METHODS

37
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PARTICIPATING 
LABORATORIES

39

Mixture proportions of concrete
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TEST METHODS SELECTED

41

Natural diffusion

NaCl NaCl

Resistivity

R1, R2, M-R

Colorimetric

C1
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REPETABILITY/REPRODUCIBILITY

43

Summary of methods
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Global ranking of 
the methods
according to the scoring, 
normalized to unity, using 
different importance 
factors, I.F., for the four 
indicators. The last series is 
an average of the values 
given in the first series. 
In the legend: 
I.F.:(trueness,precision,rele
vance,convenience). 

The method globally classified as the best one for the three I.F. used is the R1/M method that gives the steady 
state diffusion coefficient by measuring the resistivity of a water saturated specimen. As a global classification 
including all the methods, the average of the three different I.F. can be used, ranking them as follows:  R1/M > 
M6 > R1> D3 > M4 > M1 > D2 > M3=M5
Concerning the natural diffusion methods, the method D3 gives a better global behaviour in the three cases 
studied.  
As long as the methods for calculation the steady state diffusion coefficient, the ranking is also the same for 
the three I.F.; the best classified is R1-M, then M6-De and finally M3.
For the calculation of the non steady state diffusion coefficient by migration methods the trend is again, for the 
three I.F. used: M6-Da as the best one, then M4 and finally M5.

The relative position of the methods R1 and M1, is different depending on the I.F. given to the different indicators. They are very 
well classified giving higher importance to the precision and they exhibit not so good position in the ranking in the case of using 
higher I.F. for relevance and lower for convenience.  It is worth remarking that the method R1 shows very good mark even in this
case.
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SCATTER OF COLORIMETRIC TEST

Relation between chloride penetration rate (mm/año0.5) obtained by fit 
Fick’s law to the profile and by colourmetric method
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TC 178
Testing and modelling chloride 

penetration into concrete

• BENCHMARKING OF CHLORIDE 
MODELS

47

AIM OF BENCHMARKING

• To compare several models of chloride 
penetration  in order to understand their suitability 
and limitations

• A method for the comparison exercise has been 
developed  based in using two chloride profiles 
taken at two different ages in the same specimen 
type or structures. 

• The profile at longer age has to be predicted from 
thean another at shorter age. 

• Deviations from the real profile are used to 
assess the reliability of the models. 
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MODELS USED IN THE COMPARISON
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PROFILES SELECTED
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CRITERIA FOR THE COMPARISON

The Values used to compare 
are the Areas with and without 
sign:
S1 = ½A1½+½A2½
S2 = A1 + A2 

c1 : measured curve (total 
chlorides)

c2 : model curve (total chlorides)
X1, X2 : validation range 10mm to 50 mm
A1 : area between the 

measured curve and 
model curve (negative part)

A2 : area between the 
measured curve and 
model curve (positive part)

S1 give the information about how near the      
model is from the measured data.

S2 gives the information about how higher 
or lower the model is, compared with 
the measured data.
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RESULTS
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RESULTS

53

CONCLUSIONS
• Regarding the sensitivity of the models to the 

variation of the constitutive parameters, the 
most influencing one is the Cs value

• Models to predict Cs are needed
• The value  of D is meaningless if the Cs is 

not simultaneously specified or given 
• Example D= 5x10-8 cm2/s for Cs=0.5
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TC 213
Model assisted integral service life 

prediction

• REVIEW ON ACCURACY OF EXISTING 
MODELS

55

MODELS
THE COMPUTER DO NOT THINK 

ALONE

•There are not models calibrated at 
long term

•All data available are at short term
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TRANSPORT MODELS BASED IN 
FICK’ s SECOND LAW

Non stationary conditions

jc jc + djcCtot
dx

Initial conditions
Boundary conditions

Chloride 
transport
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MODEL FOR CHLORIDE INGRESS
Cs is a boundary condition

[Cl-]

x

LABORATORY

TEST
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Concrete bloks exposed to Atlantic sea water

HIGH 
TIDE

LOW 
TIDE
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TEST STATION IN A BEACH
IN REAL STRUCTURES D and Cs ARE 

NOT CONSTANT
HIGH 
TIDE
LOW 
TIDE
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AGING FACTOR
The parameters evolve with hydration

The aging has a very high impact in the 
prediction

how to calculate it?

61

THE MODELS FAIL BECAUSE THE 
BOUNDARY CONDITINS ARE NOT 

RESPECTED
• Cs  is not constant

• D is not constant

OTHER LIMITATIONS

•The climate is not constant
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Formation of a “SKIN”
HIGH TIDE

LOW TIDE
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Skin effect
extrapolation for Cs value
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SQUARE ROOT MODEL

ýx = VCl Ö t
%Cl

(cm)

LIMIT

TIME  t2
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Exposure 
class type

dry
•interiors

carbonation
• a low humidity
• High humidity
• cycles

Marine
chlorides

• Atmospheric
• Submerged
• Tidal

Non marine 
chlorides

•Deicing salts
•Swiming pools

NEED TO MODEL THE ENVIRONMENT
Classification of environmental classes is not 

enough
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Marine aerosol

Transporte

inland Deposicion

Produccion

Gibson Meira

BRASIL
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NON SATURATED CONDITIONS
CHLORIDES PROFILES WITH CONSTANT Cs

95% 86%

75%, 54%,
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MODELLING DIFFUSION 
IN CRAKED CONCRETE 

Exposed  to salt spray                               No craked             Craked

F. Tavares
Results provided by CEA- France

69

CONTENT

Corrosion onset. Chloride threshold. 
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WHICH IS THE ACCEPTABLE LIMIT 
STATE?

CORROSION THRESHOLD

tlife= ti + tp

Which is the chloride threshold ?

71

ESTADOS LIMITE

• Definicion de “estados límite" en EN 1992 
: "States beyond which the structure no 
longer fulfils the relevant design 
criteria."

• Tambien:
"State for which a particular requirement 

regarding structural safety or 
serviceability is exactly fulfiled."
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TIME

CO2

STEPS DURING DEPASSIVATION

CORROSION ONSET
CARBONATION

C. Andrade et al.  8th ICCC Brasil 1986
Thiery M., Villain G., Dangla P., Platret G. 
- -Cement and Concrete Research 37 
(2007) 1047–1058.
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CORROSION ONSET
CHLORIDE THRESHOLD

TIME

Cl-
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DEPENDENCE OF THE CHLORIDE THRESHOLD 
FROM THE CORROSION POTENTIAL

Cl-

POURBAIX DIAGRAM
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Izquierdo D., et al.-Electrochimica Acta 49 (2004) 
2731–2739.
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WHICH IS THE ACCEPTABLE 
DAMAGE LEVEL?

Cl

The answer should come from the analysis of 
the consequences and effects of the corrosion.

How to calculate it?
through the loss in cross section from the 

accumulated corrosion
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HOW TO ESTIMATE THE FUTURE CORROSION RATE???
FROM THE CONCRETE RESISTIVITY

ρ

D                Icorr

77

Corrosion rate

acccumulated
corrosion

BY INTEGRATION
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Example of quivalence between 
diffusivity-corrosion rate through 

resistivity

Dapp

(cm2/s)
0.1E-8 1E-8 10E-8

Icorr
(µm/year)

1 10 100
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D. Izquierdo 2004   G. Markeset 2009

FOR THE PROBABILITY=1
IT IS NECESSARY TO DEFINE THE WHOLE 

SYSTEM
STRUCTURAL ELEMENT

To consider the most solicited 
section
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Calculation of the accumulated 
corrosion in each time

A DCl-

Homogeneous 
CorrosionLocalized Corrosion
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FAILURE PROBABILITY
SAFETY FACTORS
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To register variation of different durability 
parameters for future probabilistic treatements

Limit state function G (R,S):

C-VCl tn  > 0

83

Initiation Period Propagation period

Degree of corrosion

Time

Calculation of probabilities of 
depassivation 
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PROBABILITY CALCULATION 
for a chloride concentration to reach a cover depth in a 

certain time
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VERIFICATION OF SLS AND ULS FROM THE 
LOSS IN CROSS SECTION

initiation propagation

t5

t4

t3

t2
t1

Levelofdamage

time
Despasivation

Corrosion

Cracking

SectionLoss

StructuralSafetyloss

initiation propagation

t5

t4

t3

t2
t1

limit states

Levelofdamage

time
Despasivation

Corrosion

Cracking

SectionLoss

StructuralSafetyloss
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PROPOSAL (D. Izquierdo) OF RELIABILITY 
INDEXES FOR

CORROSION INITIATION LS

CARBONATION

CHLORIDES

tL=50 years tL=100 years
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END
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