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According to the state-of-the-art
report of ACI Committee 549,
Ferrocement, (Concrete Interna-
tional, Aug. 1982): “Ferrocement
is a type of thin-wall reinforced
concrete commonly construeted of
hydraulic cement mortar rein-
forced with closely spaced layers
of continuous and relatively small
wire diameter mesh. The mesh
may be made of metallic or other
suitable materials.” This defini-
tion encompasses the original idea
of Lambot who patented ferroce-
ment in 1847 and that of Nervi
who in the early 1940s promoted
the modern use of ferrocement for
marine and structural applica-
tions. Nervi observed that the sub-
division and uniform distribution
of the reinforcement produced an
approximate homogeneous com-
posite with great elasticity, flexi-
bility, ductility and impact resis-
tance,
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Numerous investigations earried
on during the 1960s and the 1970s
showed that, similarly to rein-
forced concrete, ferrocement
cracks, but erack widths in service
remain very small and almost in-
visible to the naked eye. In its

“ . . the current trend is a
healthy one.” ‘

state-of-the-art report, ACI Com-
mittee 549 attempted to preserve
these characteristics of ferroce-
ment by recommending limiting
values of the mesh reinforcing pa-
rameters (volume fraction, spe-
cific surface, number of mesh lay-
ers, cover, etc.). However, some
recent large-scale applications of
ferrocement, as described in this
issue, use large size meshes in
combination with high strength
reinforcing bars, steel fibers, and
prestressing. They seem to span
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the range between what is today
considered ferrocement and tradi-
tional reinforced concrete.
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Describing them as ferrocement
structures may be questioned
strictly on the basis of the com-
mittee’s definition. However, the
current trend is a healthy one. It
really shows that ferrocement is
one extreme boundary of rein-
forced concrete and that the whole
range between them should also
be explored. The following is a
case in point: a 4 in. deep concrete
slab containing 1 layer of square,

" deformed welded wire fabric with

a wire spacing of 2 in. and a wire
diameter of ¥ in. qualifies as a
reinforced concrete slabh. How-
ever, a 4 in, thick concrete shell
containing 7 stacked layers of the
same mesh could very likely be de-
scribed as ferrocement. This is
particularly true if fibers are
added to the matrix to improve its
cracking characteristics. This
shows in effect that ferrocement
should be also seen as a system of
reinforced concrete construction

the labor intensive nature of s
fabrication and the cost of the
mesh system, Some recent studies
have shown that even in indus-
trialized countries the cost of the
reinforcement in high perfor-
mance ferrocement is larger than
the cost of labor. On an equal
weight basis, the cost of steel
mesh varies from 2.5 to 8 times
that of conventional reinforcing
bars.

There is, however, increasing
evidence that even in industrial-
ized countries, ferrocement can be
eost competitive through mecha-
nized fabrication and the proper
choice of mesh reinforcement. A
recent evaluation has shown that
factory produced ferrocement ele-
ments using shotcreting instead of
hand plastering and expanded
metal mesh instead of woven wire
mesh, cost 2 to 8 times less than
conventional ferrocement ele-
ments of equivalent performance.

. . ferrocement is one extreme boundary of reinforced
concrete and that the whole range between them should be

explored.”

with reinforcement distributed
throughout the depth of the mem-
ber. Improved elasticity, cracking,
extensibility and impact charac-
teristics are achieved by proper
control of the reinforcement pa-
rameters.

Ferrocement is often thought of
as thin, reinforced concrete con-
struction with very high perfor-
mance characteristics such as
high-tensile strength, ductility,
and impact resistance. While these
characteristics are required for
marine applications, they are not
always necessary for building con-
struction. Thiz hags led to modifi-
cations of the traditional ferroce-
ment technology, as mentioned
earlier. One of the main factors
that has so far hindered the full
development of high performance
ferrocement is its cost.

The relatively high cost of fer-
rocement, in comparison to rein-

forced concrete, is mainly due to -

The possible use of newly devel-
oped non-metallic meshes (such as
polypropylene whose specific
gravity is about % that of steel)
and the development of a perfor-
mance approach in the design of
ferrocement may further lead to
substantial reductions in its cost
and contribute to its increased uti-
lization.

Extensive research investiga-
tions have been undertaken dur-
ing the last two decades on practi-
cally most aspects of the mechani-
cal properties and construection
characteristics of ferrocement.
The International Ferrocement
Information Center (IFIC) was
founded in 1976 at the Asian In-
stitute of Technology (AIT) in
Bangkok to serve as a clearing
house of and a dissemination cen-
ter for information on ferroce-
ment and related materials. There
are still, however, some properties
of ferrocement such as fire resis-
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tance and durability that need
quantitative and rational evalua-
tions through additional research.
Currently the RILEM Committee
on Ferrocement is conduecting 2
technical survey on the durability
and maintenance of ferrocement
which will very likely lead to some
definitive recommendations.

In summary, there is no ques-
tion that ferrocement is good and
sound and on its way to being in-
creasingly used in industrialized
countries, as well as in developing
countries,

I wish to take this opportunity
to thank all of those who have par-
ticipated in the ACI Symposium
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. . . ferrocement can be cost competitive through mecha-

nized fabrication and the proper choice of mesh reinforce-

ment.”

It is often reported that the lack
of guidelines or specifications on
ferrocement hinders its accep-
tance by local building authorities.
ACT Committee 549 is, at the time
of this writing, actively working
on a ferrocement guide for the
design and construction of fer-
racement struetures. The guide in-
cludes chapters on materials
requirements, design criteria, fab-
rication, and maintenance-preven-
tion. It is hoped that the guide will
be ready for presentation at the
Second International Symposium
on Ferrocement planned at the
AIT in Bangkok in January 1985,
The symposium is jointly orga-
nized by the IFIC and RILEM,
and cosponsored by ACI.

on Ferrocement. I am especially
indebted to the speakers, to mem-
bers of ACI Committee 549 and, in
particular, to Gordon Batson, Sec-
retary of ACI Committee 549, for
their cooperation and support
throughout the symposium.

The ACI Symposium entitled:
“Ferrocement: Research, Design
and Applications” took place dur-
ing the ACI fall convention in De-
troit in September 1982. The main
intent of the symposium was to:
(1) gather the latest research re-
sults and developments on fer-
rocement, (2) discuss design pro-
cedures, recommendations and
standards of gaod practice, and (3)
describe various applications,
preferably large scale, with partie-

Antoine E, Naaman, FACI, was at
the time of the symposium, professor of
structural design, University of Illi-
nots, Chicago, Ill. He is now professor
of civil engineering at the University of
Michigan, Ann Arbor, Mich. He is
chairman of ACI Committee 549, Fer-
rocement and o member of joint ACI-
ASCE Committees 848, Concrete
Bridge Design; ACI-ASCE 4,28, Pre-
stressed Congrete; and ACI Comsmittee
544, Fiber Reinforced Concrete. His
research interests include advanced
cementitious composites and pre-
stressed concrete. Dr. Naoaman is the
author of numerous publications and a
recently published book, Prestressed
Concrete Analysis and Design.
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ular emphasis on reviewing im-
proved and/or innovative methods
of production. Large scale implied
either large size structures or
mechanized production of smaller
elements,

The papers presented were di-
vided into two groups, one related
to research and design, the other
to applications. Papers belonging
to the first group are being con-
sidered for publication in the ACI
Journal. The papers belonging to
the second group were assembled
for this special issue of Conerete
International to present an
overview of the state of the art of
the applications of ferrocement.
Applications that should be men-
tioned, but for which the final pa-
pers were not received, include the
use of ferrocement ag permanent
molds to form reinforced concrete
slabs and confining molds for eol-
umns, and the use of factory pre-
cast ferrocement elements to re-
place asbestos cement products
such as corrugated roofing sheets,
cylindrical water tanks and semi-
cylindrical water irrigation chan-
nels.
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