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Minutes Task 3 meeting Delft, March 21 th

Participating: Kjellsen, Kanstad, Fidjestöl, Tönnesland, Lura, Bjöntegaard, Sellevold, Morabito, Jonassson, Hedlund, Emborg, van Breugel.

1. Agenda according to below was approved

Cracking risk and relation to mechanical behaviour – influence of materials properties, NTNU

Cracking risk etc – influence of concrete constituents LTU/Scancem

Round Robin – ENEL and others

Viscoelastic modelling, LTU, NTNU and others

Material data base, DIANA, Norcem and others

Strength, fracture mechanics


----- lunch ----

Material data base II

Viscoelasticity, II


----- end ----

Some notes from the paragraphs, not intended to fully cover the contents, as follows:

2. Cracking risk and relation to mechanical behaviour – influence of materials properties, NTNU.

Work by Sellevold et al. (Paper to be published during this year).

Influence of 0, 5, 10 and 15% silica fume. Tensile uniaxial and splitting strength, E –

Modulus, creep, autogenous shrinkage total deformation and restraint stresses. Effects on 

testing of tensile strength when using SF compared to concrete without SF. E-modulus is increased. 

3. Influence of concrete constituents – Emborg. (outline of report) 

Internal working documents mainly based on results from Munich conference to be transformed into IPACS recommendations. Findings from TSTM and CF machines on effects of silica fume, fly ash, slag etc. Discussion. It was concluded that these results are strongly dependent on temperature curve and restraint in CF and could not be general. However, some indications can be correct – they must be checked by studies including testing on all important material properties as above. Hence, input from IPACS is needed.  

4. Round robin. P Morabito. (“final” report to be put on Web)

”Closing discussion” of the Round Robin work. Comprehensive evaluation has been added to chapter 10 including analyses of e g TSTM stresses after second zero stressses (compared to the ones theoretically obtained), of volume changes after zero stresses, mechanical testing results and studies of mixing and workability and possible effect of various water content. General conclusion were demonstrated and discussed in a positive atmosphere. Questions still remains e g can we trust on TSTM testing as a calibration to models, as a grading of mixes etc? Let´s think over the question.   

5. Viscoelasticity.

Intro by M E sketching the location of the VE in the expert system: both in the knowledge based models part (VE modelling)  and in the material data base (data, models) 

T K showed work on E-modulus, tension (splitting and direct) and compression tests. Report from NorIPACS has been complemented with new data. Comprehensive tests results and suggestion for modelling according to e g formulas similar to FIB. E g showed E-modulus about same values in compression and tension. (Rostasy 10 % lower)    

JEJ showed outline of methodology concerning modelling of E-modulus and creep coefficient. Level A1, A2, A3 (E) and B1, B2, B3 (creep coeff).  Modelling from strength, testing (one test) and comprehensive testing (several loadings) possible increasing the accuracy. Modelling according to refined FIB, or more complex. Evaluation with Relax program. 

ME showed outlined from paper treating sensitivity studies when varying viscoelastic properties for Normal Strength concrete and High Strength concrete. Results: strong infl when varying E and short term creep small (no) infl when changing long term creep both for surface cracking situation and through cracking. Are these results general?

Temperature effect on creep (KvB, Ö B and others). Very few data on temperature effect. Activation energy of creep of primary interest. More tests will be performed at NTNU and Delft (?)

6. Material data base.

TK handled out suggestion on feature of the base. 

Part 1: Concrete composition,  part 2: Concrete properties, part 3: Test method description, part 4: input Diana IPACs, part 5: input other programs, part 6: Input Relax, part 7: input simplified program, Appendix

Discussion. Fidjestöl argued that existing program can be used for the material part with main recipes used in IPACS as input. Could also be extended for local standard recipes in countries if needed. The rest of the base will be handled separately. Kjellsen and Fidj work together out the material part. Visit ISMES. Kanstad and Jonasson handle the “creep” part. Work out a plan visit ISMES later on. Also Van Breugel partipicates as well as Ismes representative.

Responsible for Material data base: Kjellsen. All will contribute.

7. Strength.

KvB showed studies on strength (and E-modulus) v s maturity and degree of hydration. Modelling with Hymostruc treating voids, pore structure etc. Specially, bridging clusters av s degree of hydration important. Bridge length factor is modelled. Optimisation of particle distribution is possible. 

Lunch and visit to laboratory interesting visit of the well equipped labs. From tunnel elements, SCC (V-funnel tests) to TSTM and ADTM machines. 

8. Material data base II

See discussion above

9. Viscoelasticity part II

Round robin tests on Viscoelastic. (NTNU and LTU) . Evaluation of creep, Maxwell chain, double power law. 

Dr ing Dawood Atrushi will perform more tests on tension and compression creep at various load levels. Constant temperature and variation thereof.

10. Summary

The progress is very satisfactory! We work more or less following CTR forms. 

Actions: concentrate on reporting and finalising the findings we have achieved so far and prepare the input to ES and simultaneously continue with testing and more theoretical work to add more data, refined models etc into ES.

The following (general, for all tasks) notes could be a support and should preferably be made: 


List of key questions (if any) to be addressed 


How they are to be solved


Targeted goals of activities


Plan (time schedule) for deliveries to ES



Who are responsible for the input to ES

11. Report list 

A report list was suggested. This is the very prel version of it:


Author
Status

From LTU:



Conversion of creep with Relax program,
Jonasson, Westman
Almost fin. On H.page

Sensitivity of creep on stresses
Westman et al
Prel vers. Figures distributed on 21 March

Practical creep modelling acc Code model
Jonasson et al
Prel vers. Discuss 21 March

Instruction on evaluation of creep
Westman, Utsi Jonass
Prel vers April 00

From TUBr



Strength developm and E-modulus
Gutsh et al
Prel vers 99, final May 00

Creep under tension
Rostasy, Gutsch
Prel vers 99, final June 00

Stress- strain line
Rostasy, Gutsch
Perl vers 99, final May 00

From Delft



Strength and Hymostruc modelling
Van Breugel
?

Evaluation of to
- “ -
?

More ???







From NTNU:



Mechanical properties Nor ipacs report
Kanstad et al
Sent out march Final June 00 (?)

Influence of Silica fume on cracking risks
Sellevold et al
Paper to be finalized April 00





From Enel:



Round Robin
Morabito (ed)
March 00



