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All titles published by RILEM Publications are under copyright protection, said copyrights being the
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tronic, or mechanical, including photocopying, recording, taping, or by any information storage or
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RILEM, The International Union of Laboratories and Experts in Construction Materials, Sys-
tems and Structures, is a non profit-making, non-governmental technical association whose
vocation is to contribute to progress in the construction sciences, techniques and industries,
essentially by means of the communication it fosters between research and practice. RILEM’s
activity therefore aims at developing the knowledge of properties of materials and perfor-
mance of structures, at defining the means for their assessment in laboratory and service con-
ditions and at unifying measurement and testing methods used with this objective.

RILEM was founded in 1947, and has a membership of over 900 in some 70 countries. It
forms an institutional framework for co-operation by experts to:

e optimise and harmonise test methods for measuring properties and performance of building
and civil engineering materials and structures under laboratory and service environments,

e prepare technical recommendations for testing methods,

e prepare state-of-the-art reports to identify further research needs,

e collaborate with national or international associations in realising these objectives.

RILEM members include the leading building research and testing laboratories around the
world, industrial research, manufacturing and contracting interests, as well as a significant
number of individual members from industry and universities. RILEM’s focus is on construc-
tion materials and their use in building and civil engineering structures, covering all phases of
the building process from manufacture to use and recycling of materials.

RILEM meets these objectives through the work of its technical committees. Symposia,
workshops and seminars are organised to facilitate the exchange of information and dissemi-
nation of knowledge. RILEM’s primary output consists of technical recommendations.
RILEM also publishes the journal Materials and Structures which provides a further avenue
for reporting the work of its committees. Many other publications, in the form of reports,
monographs, symposia and workshop proceedings are produced.
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RILEM Publications

RILEM Publications are presented in 6 collections, corresponding to the 5 clusters of active
RILEM Technical Committees, sorted by fields of expertise, and a 6th multi-thematic collec-
tion dedicated to journals and compendiums:

A. Mechanical Performance and Fracture

B Test Methods, Materials Characterization and Processing
C Service Life and Design

D. Durability and Deterioration Mechanisms

E Bitumen, Masonry and Timber

F. Journals and Compendiums

Each publication is assigned to one of the following series: reports (REP), proceedings
(PRO), compendiums (COMP) and journals. The former CD-ROM series is now included in
one of these series.

Each publication is available in at least one of the three following editions: print (PR), CD or
DVD-ROM (CD), or online (OL).
Online editions are available through our web site, at http://www.rilem.net

The RILEM DVD-ROM, gathering several thousands of online articles, is also published and
updated each year (internal publication, circulation restricted to RILEM Benefactor Mem-
bers).

The following list is presenting our global offer, sorted by series.

RILEM PROCEEDINGS
PRO 1: Durability of High Performance Concrete (ISBN: 2-912143-03-9); Ed. H. Sommer

PRO 2: Chloride Penetration into Concrete (ISBN: 2-912143-00-04);
Eds. L.-O. Nilsson and J.-P. Ollivier

PRO 3: Evaluation and Strengthening of Existing Masonry Structures (ISBN: 2-912143-02-0);
Eds. L. Binda and C. Modena

PRO 4: Concrete: From Material to Structure (ISBN: 2-912143-04-7); Eds. J.-P. Bournazel and
Y. Malier

PRO 5: The Role of Admixtures in High Performance Concrete (ISBN: 2-912143-05-5);
Eds. J. G. Cabrera and R. Rivera-Villarreal

PRO 6: High Performance Fiber Reinforced Cement Composites - HPFRCC 3
(ISBN: 2-912143-06-3); Eds. H. W. Reinhardt and A. E. Naaman

PRO 7: 1st International RILEM Symposium on Self-Compacting Concrete (ISBN: 2-912143-09-
8); Eds. A. Skarendahl and O. Petersson

PRO 8: International RILEM Symposium on Timber Engineering (ISBN: 2-912143-10-1);
Ed. L. Bostrom

PRO 9: 2nd International RILEM Symposium on Adhesion between Polymers and Concrete
ISAP ’99 (ISBN: 2-912143-11-X); Eds. Y. Ohama and M. Puterman
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PRO 10: 3rd International RILEM Symposium on Durability of Building and Construction Seal-
ants (ISBN: 2-912143-13-6); Eds. A. T. Wolf

PRO 11: 4th International RILEM Conference on Reflective Cracking in Pavements
(ISBN: 2-912143-14-4); Eds. A. O. Abd El Halim, D. A. Taylor and El H. H. Mohamed

PRO 12: International RILEM Workshop on Historic Mortars: Characteristics and Tests
(ISBN: 2-912143-15-2); Eds. P. Bartos, C. Groot and J. J. Hughes

PRO 13: 2nd International RILEM Symposium on Hydration and Setting (ISBN: 2-912143-16-
0);

Ed. A. Nonat

PRO 14: Integrated Life-Cycle Design of Materials and Structures - ILCDES 2000

(ISBN: 951-758-408-3); (ISSN: 0356-9403); Ed. S. Sarja

PRO 15: Fifth RILEM Symposium on Fibre-Reinforced Concretes (FRC) - BEFIB’2000
(ISBN: 2-912143-18-7); Eds. P. Rossi and G. Chanvillard

PRO 16: Life Prediction and Management of Concrete Structures

(ISBN: 2-912143-19-5); Ed. D. Naus

PRO 17: Shrinkage of Concrete — Shrinkage 2000 (ISBN: 2-912143-20-9);

Eds. V. Baroghel-Bouny and P.-C. Aitcin

PRO 18: Measurement and Interpretation of the On-Site Corrosion Rate (ISBN: 2-912143-21-7);
Eds. C. Andrade, C. Alonso, J. Fullea, J. Polimon and J. Rodriguez

PRO 19: Testing and Modelling the Chloride Ingress into Concrete (ISBN: 2-912143-22-5);
Eds. C. Andrade and J. Kropp

PRO 20: 1st International RILEM Workshop on Microbial Impacts on Building Materials (CD
02)

(e-ISBN 978-2-35158-013-4); Ed. M. Ribas Silva

PRO 21: International RILEM Symposium on Connections between Steel and Concrete
(ISBN: 2-912143-25-X); Ed. R. Eligehausen

PRO 22: International RILEM Symposium on Joints in Timber Structures

(ISBN: 2-912143-28-4); Eds. S. Aicher and H.-W. Reinhardt

PRO 23: International RILEM Conference on Early Age Cracking in Cementitious Systems
(ISBN: 2-912143-29-2); Eds. K. Kovler and A. Bentur

PRO 24: 2nd International RILEM Workshop on Frost Resistance of Concrete

(ISBN: 2-912143-30-6); Eds. M. J. Setzer, R. Auberg and H.-J. Keck

PRO 25: International RILEM Workshop on Frost Damage in Concrete

(ISBN: 2-912143-31-4); Eds. D. J. Janssen, M. J. Setzer and M. B. Snyder

PRO 26: International RILEM Workshop on On-Site Control and Evaluation of Masonry Struc-
tures (ISBN: 2-912143-34-9); Eds. L. Binda and R. C. de Vekey

PRO 27: International RILEM Symposium on Building Joint Sealants (CDO03); Ed. 4. T. Wolf
PRO 28: 6th International RILEM Symposium on Performance Testing and Evaluation of Bitu-

minous Materials - PTEBM’03 (ISBN: 2-912143-35-7; e-ISBN: 978-2-912143-77-8); Ed. M. N.
Partl

PRO 29: 2nd International RILEM Workshop on Life Prediction and Ageing Management of
Concrete Structures (ISBN: 2-912143-36-5); Ed. D. J. Naus

PRO 30: 4th International RILEM Workshop on High Performance Fiber Reinforced Cement
Composites - HPFRCC 4 (ISBN: 2-912143-37-3); Eds. A. E. Naaman and H. W. Reinhardt
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PRO 31: International RILEM Workshop on Test and Design Methods for Steel Fibre Reinforced
Concrete: Background and Experiences (ISBN: 2-912143-38-1); Eds. B. Schniitgen and L.
Vandewalle

PRO 32: International Conference on Advances in Concrete and Structures 2 vol.

(ISBN (set): 2-912143-41-1); Eds. Ying-shu Yuan, Surendra P. Shah and Heng-lin Lii

PRO 33: 3rd International Symposium on Self-Compacting Concrete

(ISBN: 2-912143-42-X); Eds. O. Wallevik and I. Nielsson

PRO 34: International RILEM Conference on Microbial Impact on Building Materials

(ISBN: 2-912143-43-8); Ed. M. Ribas Silva

PRO 35: International RILEM TC 186-ISA on Internal Sulfate Attack and Delayed Ettringite
Formation (ISBN: 2-912143-44-6); Eds. K. Scrivener and J. Skalny

PRO 36: International RILEM Symposium on Concrete Science and Engineering — A Tribute to
Arnon Bentur (ISBN: 2-912143-46-2); Eds. K. Kovier, J. Marchand, S. Mindess and J. Weiss
PRO 37: 5th International RILEM Conference on Cracking in Pavements — Mitigation, Risk As-
sessment and Prevention (ISBN: 2-912143-47-0); Eds. C. Petit, 1. Al-Qadi and A. Millien

PRO 38: 3rd International RILEM Workshop on Testing and Modelling the Chloride Ingress into
Concrete (ISBN: 2-912143-48-9); Eds. C. Andrade and J. Kropp

PRO 39: 6th International RILEM Symposium on Fibre-Reinforced Concretes - BEFIB 2004
(ISBN: 2-912143-51-9); Eds. M. Di Prisco, R. Felicetti and G. A. Plizzari

PRO 40: International RILEM Conference on the Use of Recycled Materials in Buildings and
Structures (ISBN: 2-912143-52-7); Eds. E. Vazquez, Ch. F. Hendriks and G. M. T. Janssen

PRO 41: RILEM International Symposium on Environment-Conscious Materials and Systems for
Sustainable Development (ISBN: 2-912143-55-1); Eds. N. Kashino and Y. Ohama

PRO 42: SCC’2005 - China: 1st International Symposium on Design, Performance and Use of
Self-Consolidating Concrete (ISBN: 2-912143-61-6); Eds. Zhiwu Yu, Caijun Shi, Kamal Henri
Khayat and Youjun Xie

PRO 43: International RILEM Workshop on Bonded Concrete Overlays (e-ISBN: 2-912143-83-
7); Eds. J. L. Granju and J. Silfwerbrand

PRO 44: 2nd International RILEM Workshop on Microbial Impacts on Building Materials
(CD11)

(e-ISBN: 2-912143-84-5); Ed. M. Ribas Silva

PRO 45: 2nd International Symposium on Nanotechnology in Construction, Bilbao

(ISBN: 2-912143-87-X); Eds. Peter J. M. Bartos, Yolanda de Miguel and Antonio Porro

PRO 46: ConcreteLife’06 - International RILEM-JCI Seminar on Concrete Durability and Ser-
vice Life Planning: Curing, Crack Control, Performance in Harsh Environments
(ISBN: 2-912143-89-6); Ed. K. Kovler

PRO 47: International RILEM Workshop on Performance Based Evaluation and Indicators for
Concrete Durability (ISBN: 978-2-912143-95-2); Eds. V. Baroghel-Bouny, C. Andrade, R. Tor-
rent and K. Scrivener

PRO 48: 1st International RILEM Symposium on Advances in Concrete through Science and
Engineering (e-ISBN: 2-912143-92-6); Eds. J. Weiss, K. Kovler, J. Marchand, and S. Mindess

PRO 49: International RILEM Workshop on High Performance Fiber Reinforced Cementitious
Composites in Structural Applications (ISBN: 2-912143-93-4); Eds. G. Fischer and V.C. Li

PRO 50: 1* International RILEM Symposium on Textile Reinforced Concrete
(ISBN: 2-912143-97-7); Eds. Josef Hegger, Wolfgang Brameshuber and Norbert Will
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PRO 51: 2™ International Symposium on Advances in Concrete through Science and Engineering
(ISBN: 2-35158-003-6; e-ISBN: 2-35158-002-8); Eds. J. Marchand, B. Bissonnette, R. Gagné, M.
Jolin and F. Paradis

PRO 52: Volume Changes of Hardening Concrete: Testing and Mitigation (ISBN: 2-35158-004-
4; e-ISBN: 2-35158-005-2); Eds. O. M. Jensen, P. Lura and K. Kovler

PRO 53: High Performance Fiber Reinforced Cement Composites - HPFRCC5

(ISBN: 978-2-35158-046-2); Eds. H. W. Reinhardt and A. E. Naaman

PRO 54: 5" International RILEM Symposium on Self-Compacting Concrete

(ISBN: 978-2-35158-047-9); Eds. G. De Schutter and V. Boel

PRO 55: International RILEM Symposium Photocatalysis, Environment and Construction Mate-
rials (ISBN: 978-2-35158-056-1); Eds. P. Baglioni and L. Cassar

PRO56: International RILEM Workshop on Integral Service Life Modelling of Concrete Struc-
tures (ISBN 978-2-35158-058-5); Eds. R. M. Ferreira, J. Gulikers and C. Andrade

PRO57: RILEM Workshop on Performance of cement-based materials in aggressive aqueous
environments (e-ISBN: 978-2-35158-059-2); Ed. N. De Belie

PROS8: International RILEM Symposium on Concrete Modelling - CONMOD’08

(ISBN: 978-2-35158-060-8); Eds. E. Schlangen and G. De Schutter

PRO 59: International RILEM Conference on On Site Assessment of Concrete, Masonry and
Timber Structures - SACoMaTiS 2008 (ISBN set: 978-2-35158-061-5); Eds. L. Binda, M. di
Prisco and R. Felicetti

PRO 60: Seventh RILEM International Symposium on Fibre Reinforced Concrete: Design and
Applications - BEFIB 2008 (ISBN: 978-2-35158-064-6); Ed. R. Gettu

PRO 61: 1* International Conference on Microstructure Related Durability of Cementitious
Composites 2 vol., (ISBN: 978-2-35158-065-3); Eds. W. Sun, K. van Breugel, C. Miao, G. Ye
and H. Chen

PRO 62: NSF/ RILEM Workshop: In-situ Evaluation of Historic Wood and Masonry Structures
(e-ISBN: 978-2-35158-068-4); Eds. B. Kasal, R. Anthony and M. Drdacky

PRO 63: Concrete in Aggressive Aqueous Environments: Performance, Testing and Modelling, 2
vol., (ISBN: 978-2-35158-071-4); Eds. M. G. Alexander and A. Bertron

PRO 64: Long Term Performance of Cementitious Barriers and Reinforced Concrete in Nuclear
Power Plants and Waste Management - NUCPERF 2009 (ISBN: 978-2-35158-072-1);

Eds. V. L’Hostis, R. Gens, C. Gallé

PRO 65: Design Performance and Use of Self-consolidating Concrete - SCC’2009

(ISBN: 978-2-35158-073-8); Eds. C. Shi, Z. Yu, K. H. Khayat and P. Yan

PRO 66: 2™ International RILEM Workshop on Concrete Durability and Service Life Planning -
ConcreteLife’09 (ISBN: 978-2-35158-074-5); Ed. K. Kovler

PRO 67: Repairs Mortars for Historic Masonry (e-ISBN: 978-2-35158-083-7); Ed. C. Groot

PRO 68: Proceedings of the 3™ International RILEM Symposium on ‘Rheology of Cement Sus-
pensions such as Fresh Concrete (ISBN 978-2-35158-091-2); Eds. O. H. Wallevik, S. Kubens and
S. Oesterheld

PRO 69: 3™ International PhD Student Workshop on ‘Modelling the Durability of Reinforced
Concrete (ISBN: 978-2-35158-095-0); Eds. R. M. Ferreira, J. Gulikers and C. Andrade

PRO 70: 2™ International Conference on ‘Service Life Design for Infrastructure’ (ISBN set: 978-
2-35158-096-7, e-ISBN: 978-2-35158-097-4); Ed. K. van Breugel, G. Ye and Y. Yuan
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PRO 71: Advances in Civil Engineering Materials - The 50-year Teaching Anniversary of Prof.
Sun Wei’ (ISBN: 978-2-35158-098-1; e-ISBN: 978-2-35158-099-8); Eds. C. Miao, G. Ye, and H.
Chen

PRO 72: First International Conference on ‘Advances in Chemically-Activated Materials —
CAM’2010’ (2010), 264 pp, ISBN: 978-2-35158-101-8; e-ISBN: 978-2-35158-115-5, Eds.
Caijun Shi and Xiaodong Shen

PRO 73: 2™ International Conference on ‘Waste Engineering and Management - ICWEM 2010’
(2010), 894 pp, ISBN: 978-2-35158-102-5; e-ISBN: 978-2-35158-103-2, Eds. J. Zh. Xiao, Y.
Zhang, M. S. Cheung and R. Chu

PRO 74: International RILEM Conference on ‘Use of Superabsorsorbent Polymers and Other
New Addditives in Concrete’ (2010) 374 pp., ISBN: 978-2-35158-104-9; e-ISBN: 978-2-35158-
105-6;

Eds. O.M. Jensen, M.T. Hasholt, and S. Laustsen

PRO 75: International Conference on ‘Material Science - 2nd ICTRC - Textile Reinforced Con-
crete - Theme 1’ (2010) 436 pp., ISBN: 978-2-35158-106-3; e-ISBN: 978-2-35158-107-0;

Ed. W. Brameshuber

PRO 76: International Conference on ‘Material Science - HetMat - Modelling of Heterogeneous
Materials - Theme 2’ (2010) 255 pp., ISBN: 978-2-35158-108-7; e-ISBN: 978-2-35158-109-4;
Ed. W. Brameshuber

PRO 77: International Conference on ‘Material Science - AdIPoC - Additions Improving Proper-
ties of Concrete - Theme 3’ (2010) 459 pp., ISBN: 978-2-35158-110-0; e-ISBN: 978-2-35158-
111-7;

Ed. W. Brameshuber

PRO 78: 2™ Historic Mortars Conference and RILEM TC 203-RHM Final Workshop —
HMC2010 (2010) 1416 pp., e-ISBN: 978-2-35158-112-4; Eds J. Valek, C. Groot, and J. J.
Hughes

PRO 79: International RILEM Conference on Advances in Construction Materials Through Sci-
ence and Engineering (2011) 213 pp., e-ISBN: 978-2-35158-117-9; Eds Christopher Leung and
K.T. Wan

PRO 80: 2™ International RILEM Conference on Concrete Spalling due to Fire Exposure (2011)
453 pp., ISBN: 978-2-35158-118-6, e-ISBN: 978-2-35158-119-3; Eds E.A.B. Koenders and F.
Dehn

PRO 81: 2™ International RILEM Conference on Strain Hardening Cementitious Composites
(SHCC2-Rio) (2011) 451 pp., ISBN: 978-2-35158-120-9, e-ISBN: 978-2-35158-121-6; Eds R.D.
Toledo Filho, F.A. Silva, E.A.B. Koenders and E.M.R. Fairbairn

PRO 82: 2™ International RILEM Conference on Progress of Recycling in the Built Environment
(2011) 507 pp., e-ISBN: 978-2-35158-122-3; Eds V.M. John, E. Vazquez, S.C. Angulo and C.
Ulsen

PRO 83: 2™ International Conference on Microstructural-related Durability of Cementitious
Composites (2012) 250 pp., ISBN: 978-2-35158-129-2; e-ISBN: 978-2-35158-123-0; Eds G. Ye,
K. van Breugel, W. Sun and C. Miao

PRO 85: RILEM-JCI International Workshop on Crack Control of Mass Concrete and Related
issues concerning Early-Age of Concrete Structures — ConCrack 3 — Control of Cracking in Con-
crete Structures 3 (2012) 237 pp., ISBN: 978-2-35158-125-4; e-ISBN: 978-2-35158-126-1; Eds F.
Toutlemonde and J.-M. Torrenti
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PRO 86: International Symposium on Life Cycle Assessment and Construction (2012) 414 pp.,
ISBN: 978-2-35158-127-8, e-ISBN: 978-2-35158-128-5; Eds A. Ventura and C. de la Roche

PRO 87: UHPFRC 2013 — RILEM-fib-AFGC International Symposium on Ultra-High Perfor-
mance Fibre-Reinforced Concrete (2013), ISBN: 978-2-35158-130-8, e-ISBN: 978-2-35158-131-
5; Eds F. Toutlemonde

PRO 88: 8" RILEM International Symposium on Fibre Reinforced Concrete (2012) 344 pp.,
ISBN: 978-2-35158-132-2, e-ISBN: 978-2-35158-133-9; Eds Joaquim A.O. Barros

PRO 90: 7" RILEM International Conference on Self-Compacting Concrete and of the 1%
RILEM International Conference on Rheology and Processing of Construction Materials (2013)
396 pp, ISBN: 978-2-35158-137-7, e-ISBN: 978-2-35158-138-4, Eds Nicolas Roussel and Hela
Bessaies-Bey

RILEM REPORTS
Report 19: Considerations for Use in Managing the Aging of Nuclear Power Plant Concrete
Structures (ISBN: 2-912143-07-1); Ed. D. J. Naus

Report 20: Engineering and Transport Properties of the Interfacial Transition Zone in Cementi-
tious Composites (ISBN: 2-912143-08-X); Eds. M. G. Alexander, G. Arliguie, G. Ballivy, A. Ben-
tur and J. Marchand

Report 21: Durability of Building Sealants (ISBN: 2-912143-12-8); Ed. A. T. Wolf

Report 22: Sustainable Raw Materials - Construction and Demolition Waste
(ISBN: 2-912143-17-9); Eds. C. F. Hendriks and H. S. Pietersen

Report 23: Self-Compacting Concrete state-of-the-art report (ISBN: 2-912143-23-3);
Eds. A. Skarendahl and O. Petersson

Report 24: Workability and Rheology of Fresh Concrete: Compendium of Tests
(ISBN: 2-912143-32-2); Eds. P. J. M. Bartos, M. Sonebi and A. K. Tamimi

Report 25: Early Age Cracking in Cementitious Systems (ISBN: 2-912143-33-0); Ed. A. Bentur
Report 26: Towards Sustainable Roofing (Joint Committee CIB/RILEM) (CD 07)

(e-ISBN 978-2-912143-65-5); Eds. Thomas W. Hutchinson and Keith Roberts

Report 27: Condition Assessment of Roofs (Joint Committee CIB/RILEM) (CD 08)

(e-ISBN 978-2-912143-66-2); Ed. CIB W 83/RILEM TC166-RMS

Report 28: Final report of RILEM TC 167-COM ‘Characterisation of Old Mortars with Respect to
Their Repair (ISBN: 978-2-912143-56-3); Eds. C. Groot, G. Ashall and J. Hughes

Report 29: Pavement Performance Prediction and Evaluation (PPPE): Interlaboratory Tests
(e-ISBN: 2-912143-68-3); Eds. M. Partl and H. Piber

Report 30: Final Report of RILEM TC 198-URM ‘Use of Recycled Materials’ (ISBN: 2-912143-
82-9; e-ISBN: 2-912143-69-1); Eds. Ch. F. Hendriks, G. M. T. Janssen and E. Vizquez

Report 31: Final Report of RILEM TC 185-ATC ‘Advanced testing of cement-based materials
during setting and hardening’ (ISBN: 2-912143-81-0; e-ISBN: 2-912143-70-5); Eds. H. W. Rein-
hardt and C. U. Grosse

Report 32: Probabilistic Assessment of Existing Structures. A JCSS publication

(ISBN 2-912143-24-1); Ed. D. Diamantidis

Report 33: State-of-the-Art Report of RILEM Technical Committee TC 184-IFE ‘Industrial
Floors’ (ISBN 2-35158-006-0); Ed. P. Seidler
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Report 34: Report of RILEM Technical Committee TC 147-FMB ‘Fracture mechanics applica-
tions to anchorage and bond’ Tension of Reinforced Concrete Prisms — Round Robin Analysis
and Tests on Bond (e-ISBN 2-912143-91-8); Eds. L. Elfgren and K. Noghabai

Report 35: Final Report of RILEM Technical Committee TC 188-CSC ‘Casting of Self Compact-
ing Concrete’ (ISBN 2-35158-001-X; e-ISBN: 2-912143-98-5); Eds. A. Skarendahl and P. Billberg
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Dedication

The Seventh International RILEM Conference on High Performance Fiber Reinforced Ce-
ment Composites (HPFRCC?7) and its proceedings are dedicated to three outstanding mem-
bers of our international community who have made significant and lasting contributions to
broaden the safe application of fiber reinforced cement and concrete composites through fun-
damental understanding, testing, analysis, modeling and design.

John E. Bolander

John E. Bolander (born July 1, 1958) is a professor within the De-
partment of Civil and Environmental Engineering at the University
of California, Davis. He received his Ph.D. degree in civil engineer-
ing from the University of Michigan, Ann Arbor, in 1989. He be-
longed to the faculty of engineering at Kyushu University, Japan, for
five years prior to arriving at UC Davis in 1994. He received the
Outstanding Faculty Teaching Award from the College of Engineer-
ing in 2006.

Bolander has served as the Chief Editor of the international jour- -

nal Cement and Concrete Composites for the period of 2006-2012.

He received fellowship awards for computational mechanics research from the Japan Society
for the Promotion of Science in 1997 and 2008. Bolander’s research and teaching interests
involve the effective use of high-performance materials within the civil infrastructure, with
emphasis on the life-cycle performance of concrete materials and structures. Over the past
two decades, he has been a pioneering developer of discrete methods for the modeling fiber
reinforced cement composites.

Professor John E. Bolander is being honored for his outstanding contributions to the de-
velopment of modeling tools for fiber reinforced cement composites, which have provided new
insights into fibre-matrix interaction and its effect on composite behavior.
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Wolfgang Brameshuber

Professor Wolfgang Brameshuber was born on August 2, 1956 in
Mannheim, Germany. From 1975 — 1981, he studied civil engineer-
ing at the University of Technology Karlsruhe. Following first-part
finals, more detailed study of structural engineering followed, spe-
cialising in concrete structures. In February 1988, he received his
degree of doctor of engineering at the faculty of Civil Engineering
of University of Karlsruhe.

After that he worked at BUNG consultant in Heidelberg, Germa-
ny, for three years. He was building materials consultant for plan-
ning and execution of building projects and was responsible for su-
pervision of construction work and the development of the department for building mainte-
nance. From 1991 until end of 1998 he was head of the central laboratory for building materi-
als and building maintenance at Bilfinger Berger AG in Mannheim. Since January 1999 he
has been the chair of Institute of Building Materials Science at RWTH Aachen University
with a period as dean of the Faculty of Civil Engineering for 2 years.

Professor Brameshuber has been part of many expert groups e.g. RILEM (Réunion Inter-
nationale des Laboratoires et Experts des Materiaux, Systémes de Constructions et Ouvrages)
where he is the delegate for Germany and member of the Bureau, CEN (Comité Européen de
la Normalisation), DIBt (Expert Groups of German Institute of Building Technology), DIN
NABau (German Institute for Standardization), DBV (German Society for Concrete and Con-
struction Technology) and the German Federal Associations of Ready-mix Concrete. In 2001
he received the STUVA Award (Award of the Research Association for Underground Trans-
portation Facilities).

His research priorities are special concretes including high-performance concrete, self-
compacting concrete and textile reinforced concrete (TRC), environmental impact of building
materials, constitutive models for concrete, modelling of damage processes in concrete (mi-
cro-level structural model), durability of concrete (additives, frost, sulfate), carrying capacity
and durability of masonry. He was one of the leading researchers in the Sonderforschungs-
bereich 532 (Special research initiative of DFG). Wolfgang Brameshuber is an international
consultant for concrete technology and holds two technical patents.

He has authored or co-authored more than 300 publications and delivered more than 200
presentations worldwide.

Professor Brameshuber is being honored for his numerous contributions to the develop-
ment of textile reinforced concrete and hybrid HPFRCC with textiles and fibres, especially
the composition and rheology of these special concretes, as well as the introduction of TRC in
practice.
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Pierre Rossi

Dr. Pierre Rossi was born in Paris, France, in 1956. He started his
scientific education by receiving a physics master’s degree from the
University of Picardie Jules Verne, France, in 1980. He then ob-
tained a second master’s degree in Mechanics of Materials from the
University of Technology of Compiégne, France, in 1982. In 1986,
he completed his PhD degree on the application of linear fracture
mechanics to concrete, reinforced concrete and fibre reinforced
concrete structures at the Ecole Nationale des Ponts et Chaussées
(ENPC). In 1990, he completed his habilitation degree (HDR) al-
lowing him to conduct research and pursue a career as a university
professor.

In 1983, he joined the Laboratoire Central des Ponts et Chaussées (LCPC — today known
as IFSTTAR) in Paris as a scientist. His current research interests include the analysis of
cracking in concrete structures subjected to quasi-static and dynamic loadings, nonlinear finite
element modelling, normal and ultra-high performance fibre reinforced concrete, and the
time-dependant behaviour of concrete. He is the author or co-author of more than 80 scientific
studies published in international journals, and one book on concrete reinforced with steel
fibers (1998, Presses de L’Ecole Nationale des Ponts et Chaussees). He is also holder of three
patents, and has been the main instigator and chairman of the BEFIB and SSCS international
conferences. He has been active in numerous international scientific, technical and standardi-
zation committees, in addition to being a reviewer for several international journals. He is also
a member of the editorial board of the Fib International journal, Structural Concrete. Finally,
he was the technical director of a French national project on industrial applications of steel
fibre reinforced concrete between 1996 and 2000.

Dr. Pierre Rossi was awarded the international Robert L’Hermite medal from the RILEM
in 1996, the French Civil Engineering Association medal from the Association francaise de
génie civil (AFGC) in 2001, and the Chevalier National de 1’Ordre du Mérite medal from the
government of France in 2005 for his contributions to civil engineering research.

Dr. Rossi is being honored for his long-lasting contributions to the development of
HPFRCC by experiments, material models and numerical computations. He has published
pioneering ideas to the understanding of creep and shrinkage of concrete.
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Preface

HPFRCC7 will be the seventh workshop in a series dealing with High Performance Fiber Re-
inforced Cement Composites (HPFRCC). The six prior workshops have led to a definition of
HPFRCC that mostly suggests a technical challenge. That is, composites that exhibit a strain
hardening tensile stress-strain response accompanied by multiple cracking (and relatively
large energy absorption capacity). Besides this mechanics related definition there are other
features which make a cement composite “high performing” like workability, durability and
robustness. Researchers have tried to reduce fiber content to a necessary minimum. By reduc-
ing fiber content, they are simplifying the production process, helping make standard mixing
procedures acceptable, and opening the way to large-scale practical applications.

The first international workshop on High Performance Fiber Reinforced Cement Compo-
sites took place in June 1991 in Mainz, Germany, under the auspices of RILEM and ACI. It
was funded in part by the US National Science Foundation (NSF) and the Deutsche For-
schungsgemeinschaft (the German NSF). Other co-sponsors included the center for Advanced
Cement Based Materials (ACBM), the University of Michigan, and the University of
Stuttgart. The second workshop took place in Ann Arbor, Michigan, in June 1995, the third in
Mainz Germany, in June 1999, the fourth in Ann Arbor, Michigan, in June 2003, and the fifth
in Mainz, Germany, in July 2007, the sixth in Ann Arbor, Michigan, in June 2011, all sup-
ported by the same sponsors. In each case hard-cover proceedings were published as a special
RILEM publication. While the first workshop in 1991 included mostly US and German par-
ticipants, subsequent workshops were opened to top researchers in the field from other coun-
tries. The last workshop in Ann Arbor 2011 assembled researchers from 20 countries. The
proceedings included 66 papers grouped in 7 different sections.

Since the first workshop in 1991, continuous developments have taken place in new mate-
rials, processing, standardization, and improved products for building and other structures.
Also, enhanced theory and modeling techniques for HPFRCC now allow a better description
of their behavior and reinforcing mechanisms. While in the first workshop HPFRCC implied
relatively high fiber volume fractions (over 4%), today HPFRCC can be designed with as
little as 1% fiber volume content. While the root definition of HPFRCC is simplest (that is,
fiber cement composites with strain hardening and multiple cracking behavior in tension) to
clearly differentiate them from other cement composites, this is not the only description of
desirable performance. Durability, fire resistance, impact resistance, diffusion resistance, im-
perviousness, and constructability at reasonable cost are other important attributes that need to
be further investigated.
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In each workshop, a broad range of technical issues, ranging from microstructure charac-
terization to design recommendations, are typically covered; however, some selected themes
are emphasized. In this seventh workshop, the organizers identified the following themes for
which research information is needed:

Production of TRC and HPFRCC

Composite properties in the fresh and hardened states

Testing methods

Structural elements: design, detailing, bending, shear, tension stiffening
Impact, cyclic and seismic loading

Structural applications

Durability and sustainability.

Papers addressing these themes are grouped in seven separate sections of the proceedings.

The organizers hope that this new volume will help foster the continuous development and
increasing utilization of HPFRCC in both stand-alone and structural applications.

H.W. Reinhardt
G.J. Parra-Montesinos
H. Garrecht
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Members

e G. Balazs, Budapest University of Technology, Hungary
e J. Barros, University of Minho, Portugal

M. Behloul, Lafarge, France

A. Bentur, Technion - Israel Institute of Technology, Israel
S. Billington, Stanford University, USA

J. Bolander, University of California, Davis, USA

G. Campione, Universita di Palermo, Italy

G. Chanvillard, Lafarge, France

S.H. Chao, University of Texas at Arlington, USA

F. Dehn, University of Leipzig, Germany

E. Denarié, EPFL, Lausanne, Switzerland

A. Dubey, USG Corporation, USA

E. Fehling, University of Kassel, Gemany

L. Ferrara, Politecnico di Milano, Italy

M.A. Glinicki, Polish Academy of Sciences, Poland

P. Hamelin, University of Lyon, France

W. Hansen, University of Michigan, USA

A. Katz, Technion, Haifa, Israel

D.J. Kim, Sejong University, South Korea

K. Kosa, Kyushu Institute of Technology, Japan

N. Krstulovic-Opara, ExxonMobil, USA

A. Lambrechts, Bekaert, Belgium

V.C. Li, University of Michigan, USA

M. Lopez de Murphy, Pennsylvania State University, USA
B. Massicotte, Ecole Polytechnique Montreal, Canada
V. Mechtcherine, TU Dresden, Germany

e H. Mihashi, Tohoku University, Japan

e B. Mobasher, Arizona State University, Tempe, USA

XXI

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

H.S. Miiller, Institute of Technology of Karlsruhe, Germany
C. Ostertag, University of California, Berkeley, USA

A. Peled, Ben Gurion University, Israel

G. Plizzari, University of Brescia, Italy

P. Rossi, IFSTTAR, France

M. Schmidt, University of Kassel, Germany

P. Serna Ros, Polytechnic University of Valencia, Spain

Y. Shao, McGill University, Canada

C. Sujivorakul, King Mongkut’s University of Technology Thonburi, Thailand
L. Vandewalle, Katholieke Universiteit Leuven, Belgium
F.J. Vecchio, University of Toronto, Canada

K. Wille, University of Connecticut, USA

F.H. Wittmann, Aedificat Institute, Freiburg, Germany

International Committee

Chair: A.E. Naaman, University of Michigan, USA
Deputy Chair: P. Gambarova, Politecnico di Milano, Italy

Members

S.A. Altoubat, University of Sharjah, UAE

P. Balaguru, Rutgers University, USA

N. Banthia, University of British Columbia, Canada

K.P. Chong, National Institute of Standards and Technology, USA
M. Curbach, Technical University of Dresden, Germany

G. Fischer, Technical University of Denmark, Lyngby

H. Fukuyama, Building Research Institute, Tsukuba, Japan

R. Gettu, Indian Institute of Technology, Chennai, India

M. Harajli, American University of Beirut, Lebanon

B. Karihaloo, University of Cardiff, UK

D. Lange, University of Illinois at Urbana-Champaign, USA

C. Leung, Hong Kong University of Science and Technology, P.R. China
C. Meyer, Columbia University, USA

S. Mindess, University of British Columbia, Canada

B.H. Oh, Seoul National University, Korea

K.C.G. Ong, National University of Singapore

M. di Prisco, Politecnico di Milano, Italy

K. Rokugo, Gifu University, Japan

S.P. Shah, Northwestern University, USA

H. Stang, Technical University of Denmark, Denmark

L. Taerwe, Ghent University, Belgium

K.H. Tan, National University of Singapore

R.D. Toledo Filho, COPPE/UFRJ, Brasil

T.C. Triantafillou, University of Patras, Greece

J.C. Walraven, Delft University of Technology, The Netherlands
J. Wastiels, Vrije Universiteit Brussel (VUB), Brussels, Belgium
G. van Zijl, University of Stellenbosch, South Africa

XXII

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

Sponsorship

RILEM

American Concrete Institute
University of Stuttgart

University of Wisconsin-Madison
fib - Fédération internationale du béton

Funding

Deutsche Forschungsgemeinschaft, Germany

Local Organization
e Prof. Dr. HW. Reinhardt

e Prof. Dr. H. Garrecht
e Ms. S. Stumpp

Production Assistant

e S. Stumpp, University of Stuttgart

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir

oder in

XX


https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

XXIV

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

Acknowledgements

This workshop was sponsored by RILEM (International Union of Laboratories and Experts in
Construction Materials, Systems and Structures), and co-sponsored by the University of
Stuttgart, the University of Wisconsin-Madison, the American Concrete Institute (ACI), the
International Federation for Structural Concrete (fib) and the Deutsche Forschungsge-
meinschaft (DFG). The support of the above organizations is gratefully acknowledged.

The organizers would like to thank all members of the Scientific and International Com-
mittees for enthusiastically supporting the organization of this seventh workshop, and all the
authors who have contributed with the valuable papers that make these proceedings. Special
thanks are due to Ms. Simone Stumpp for preparing with great care and efficiency the came-
ra-ready material for printing. Once more, H.-W. Reinhardt and A.E. Naaman would like to
express their deep gratitude to the Alexander von Humboldt Foundation for giving them the
opportunity to initiate, in 1990, a long-term continually productive cooperation.

H.W. Reinhardt
G.J. Parra-Montesinos
H. Garrecht

XXV

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

XXVI

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

PROLOG

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

High Performance Fiber Reinforced Cement Composites (HPFRCC7),
Stuttgart, Germany — June 1-3, 2015

216.73.217.60, am 08.05.2026, 07:29:11. © Inhalt.
fir oder in



https://doi.org/10.51202%2F9783816793977-I

