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Preface

Ferciment" or ferrocement is truly the first invention of reinforced concrete, the most
used construction material in the world. The main difference between them relates mostly
to scale. Reinforced concrete uses larger size reinforcing bars instead of wires or meshes,
and a concrete binder, which, unlike cement paste and mortar, contains larger size
aggregates. Ferrocement is a thin composite made with a cement based mortar matrix
reinforced with closely spaced layers of relatively small wire diameter mesh. The mesh
may be made of metallic or other suitable materials. The fineness of the mortar matrix is
designed to allow full encapsulation of the reinforcing mesh system.

Ferrocement was invented by a Frenchman, Joseph Louis Lambot, in 1848. In spite
of the fact that the rapid development of reinforced concrete stifled the development of
ferrocement until the second half of the 20th century, today there is a new revival in the
use of ferrocement in applications where its desirable properties cannot be matched by
other materials, such as strength, toughness, water-tightness, lightness, durability, and
environmental stability. An extraordinary confluence of new technologies and a large
market for housing products worldwide could bring a revolution in the way ferrocement is
used. Moreover, the increasing availability of advanced materials such as fiber reinforced
plastic (FRP) meshes or mats, and either high performance cementitious matrices or
indegenous matrices, provide new opportunities for ferrocement to expand its range of
applications far beyond what has been achieved to date. Since these advances are
expected to materialize in the coming century, there is a need to pause, review the state of
the an, and reflect on the future.

The Sixth International Symposium on Ferrocement, is dedicated to Lambot and falls
on the 150 th anniversary of the invention of ferrocement. It is one of a continuous series
of symposia which takes place once every four years under the sponsorship of the
International Ferrocement Society based at the Asian Institute of Technology in Bangkok.

The primary objectives of this Symposium are to provide a compendium of up-to-date
information on the most recent developments and research advances in the field of
ferrocement and thin cement based laminates, to allow a forum of world specialists to
share their knowledge of and experience in ferrocement, to foster cooperation and
technical exchanges between researchers and practitioners in the Field, to identify current
technical gaps as well as future research needs, and to suggest directions to follow.

Particular features of the Symposium include: presentation and discussion of the first
Ferrocement Model Code, which is sponsored by the International Ferrocement Society;
status of ferrocement in different regions of the world and near future progress; review of
recent notable structures and innovative applications of ferrocement; ferrocement
prefabricated and monolithic housing or elements; the use of fiber reinforced plastic
meshes; the use of indegenous matrices and fibers; durability; research advances and
scientific perspective for the near future.

The organizers wish to express their deep appreciation to all those who have
contributed papers to the Symposium, and to the many who have worked to make it
happen.

Antoine E. Naaman
Ann Arbor, Michigan
April 1998



Symposium: Ferrocement 6

SYMPOSIUM ORGANIZATION
¢ Chair: A.E. Naaman, University of Michigan, USA
« Deputy Chair:
« P. Nimityongskul, Asian Institute of Technology, Thailand
« L. Austriaco, International Ferrocement Information Center, Thailand

INTEhRNATIONAL COMMITTEE
¢ Chair:

« S.P. Shah, Northwestern University, USA

* R.C. Pama, SCHEMA Konsult Int. Inc., Philippines
¢ Deputy Chair:

« P. Paramasivam, National University of Singapore, Singapore

« J.B. Hanai, Sao Carlos University, Brazil
*« Members

R. Alexander, New Zealand

0. Antezana, Bolivia

Ding Dajun, P.R. China

K. Chong, USA

A. Fernandez, Mexico

A. J. Guerra, Santo Domingo

M. E. lorns, USA

P. J. Jennings, U.K.

R. Mattone, Italy

B. A Mironkov, Russia

Y. Ohama, Japan

A.L. Olvera, Mexico

H.W. Rivas, Cuba

N. Swamy, UK

D.N. Trikha, India

G. Zhao, P.R. China

SCIENTIFIC COMMITTEE
¢ Chair: P. Balaguru, Rutgers University, USA
« Deputy Chair: E. Tatsa, Technion, Israel
« Members
F. Ansari, New Jersey Institute of Technology, USA
G. Batson, Clarkson University, USA
M. Cheyrezy, Bouygues, France
S. Delvasto, Universidad del Valle, Cali, Colombia
M. El Debs, University of Sao Paulo at Sao Carlos, Brazil
P. Gambarova, Politecnico de Milano, Italy
W. Hansen, University of Michigan, USA
S.K. Kauchik, University of Roorkee, India
V.C. Li, University of Michigan, USA
M.A. Mansur, National University of Singapore
H. Nassif, Villanova University, USA
P. Nedwell, University of Manchester, UK
J. Pera, INSA de Lyon, France
P. Rossi, LCPC, France
M. Sandowicz, Poland
A. Shirai, Tokyo Kasei Gakuin University, Japan

viii



P. Soroushian, Michigan State University, USA

H. Stang , Technical University of Denmark, Denmark
Sun Wei, Southeast University, Nanjing, P.R. China

M. Wecharatana, New Jersey Institute of Technology, USA
S.T. Wu, Air Force Office of Scientific Research, USA

FERROCEMENT INTERNATIONAL NETWORK
National Coordinators:

Bangladesh: S.K. Sekender Ali; A.K.M. Khorshed Alam

Brazil: A. Wagner Ballarin

China: G. Zhao

Cuba: H. Wainstock Rivas; F. Delgado

India: S.K. Kaushik

Indonesia: W. Merai; P.F. Tamin; A. Djausal; U. Handayo

Malaysia: A.A. Abdullah

Mexico: J.E. Lira

Pakistan: S.H. Lodi

Philippines’. E. Alabastro

Saudi Arabia: S.I. Al-Noury

Sri Lanka: N.B. Ratajunge

Trinidad and Tobago: R. Oshorne; A.K. Sharma

United Kingdom: 1. Vickridge; P. Nedwell

U. S. Virgin Islands: J.H. Krishna

Vietnam: Do Toan

LOCAL ORGANIZING COMMITTEE
W. Hansen, University of Michigan
V. C. Li, University of Michigan
A.E. Naaman, University of Michigan
R. Robertson, University of Michigan
O. Tavares, Holnam Inc., Dundee, Michigan
A. Waas, University of Michigan

SPONSORSHIP
EFS - International Ferrocement Society
IFIC - International Ferrocement Information Center
FIN - Ferrocement International Network
ACI - American Concrete Institute
RILEM - Reunion Inemationale des Laboratoires d'Essais des Matertaux
ACBM: NSF Center for Advanced Cement Based Materials
AIT - Asian Institute of Technology
UM - University of Michigan

SYMPOSIUM SECRETARY
Kathie Helm, University of Michigan

tx



Acknowledgments

This Symposium was made possible by the combined efforts of a number of dedicated
professionals who truly believe in the benefits, versatility, and adaptability of
ferrocement to numerous construction applications. The organizers are particularly
indebted to the authors and key-note speakers who have contributed their latest
knowledge to the proceedings of this Symposium. A particular note of thanks is
extended to Dr. R. Morgan for his research on Lambot's boat and his perspective of
Lambot's invention, "ferciment.” This Symposium was sponsored by the International
Ferrocement Society, and CO-sponsored by the International Ferrocement Information
Center, the American Concrete Institute, RILEM (Reunion Internationale des
Laboratoires d'Essais des Materiaux), the NSF Center for Advanced Cement Based
Materials, the Asian Institute of Technology and the University of Michigan. The
support of these organizations is gratefully acknowledged. Several graduate students
(P. Guerrero, M. Lopez, K. Chandrangsu, L. Pinkerton, C. Sujivorakul, Z. Xia)
kindly offered their free time to help put together the proceedings for their timely
completion. The help of Kathie Helm, symposium secretary, was invaluable in all
aspects of the symposium preparation and is also gratefully acknowledged.





