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This guide provides technical information on physical and mechan-
ical properties, design criteria, and testing of ferrocement. The
objectives are to promote the most effective use of ferrocement in
terrestrial structures, provide architects and engineers with the
necessary tools to specify and use ferrocement, and provide owners
or their representatives with a reference document to check the
acceptability of a ferrocement alternative in a given application.

Keywords: composite materials; construction materials; ferrocement;
fibers; reinforcing materials; structural design; welded wire fabric.

CONTENTS

CHAPTER 1—GENERAL, p. 2
1.1—Scope, p. 2
1.2—Approval for use in design and construction, p. 2

CHAPTER 2—NOTATION AND DEFINITIONS, p. 2
2.1—Notation, p. 2
2.2—Definitions, p. 3

ACI Committee Reports, Guides, and Commentaries are
intended for guidance in planning, designing, executing, and
inspecting construction. This document is intended for the use
of individuals who are competent to evaluate the significance
and limitations of its content and recommendations and who
will accept responsibility for the application of the material it
contains. The American Concrete Institute disclaims any and
all responsibility for the stated principles. The Institute shall
not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by
the Architect/Engineer to be a part of the contract documents,
they shall be restated in mandatory language for incorporation
by the Architect/Engineer.

Paul Nedwell*
P. Paramasivam

Parviz Soroushian

CHAPTER 3—PHYSICAL AND MECHANICAL
PROPERTIES, p. 3
3.1—Introduction, p. 3
3.2—Reinforcing parameters, p. 3
3.3—Ultimate strength under static load, p. 4
3.4—First-crack strength under static load, p. 8
3.5—Elasticity and load-deformation behavior, p. 9
3.6—Strength under fatigue loading, p. 10
3.7—Impact resistance, p. 11
3.8—Crack development and leakage, p. 11
3.9—Shrinkage and creep, p. 11
3.10—Durability, p. 12
3.11—Fire resistance, p. 13

CHAPTER 4—PERFORMANCE CRITERIA, p. 13

4.1—Introduction, p. 13

4.2—Design methods, p. 13

4.3—Allowable tensile stress, p. 14

4.4—Allowable compressive stress, p. 14

4.5—Volume fraction and specific surface of reinforce-
ment, p. 14

4.6—Cover requirements, p. 14

4.7—Crack width limitations, p. 14

4.8—Stress range, p. 14

CHAPTER 5—DESIGN CRITERIA, p. 14
5.1—Design methods, p. 14

ACI 549.1R-18 supersedes ACI 549.1R-93 was adopted and published September
2018.

Copyright © 2018, American Concrete Institute.

All rights reserved including rights of reproduction and use in any form or by
any means, including the making of copies by any photo process, or by electronic
or mechanical device, printed, written, or oral, or recording for sound or visual
reproduction or for use in any knowledge or retrieval system or device, unless
permission in writing is obtained from the copyright proprietors.

aci:



2 DESIGN GUIDE FOR FERROCEMENT (ACI 549.1R-18)

5.2—Strength requirements, p. 15
5.3—Service load design, p. 17
5.4—Serviceability, p. 17
5.5—Particular design parameters, p. 17
5.6—Examples, p. 18

5.7—Design aids, p. 18

CHAPTER 6—TESTING, p. 18
6.1—Test methods, p. 18

CHAPTER 7—REFERENCES, p. 20
Authored documents, p. 20

APPENDIX A—CALCULATION OF VOLUME
FRACTION OF REINFORCEMENT, p. 23

APPENDIX B—FLEXURAL STRENGTH ANALYSIS
OF FERROCEMENT SECTIONS, p. 23

APPENDIX C—SIMPLIFIED DESIGN AIDS, p. 27
CHAPTER 1—GENERAL

1.1—Scope

This guide is based on technical information assembled
from current practice, developments, and advances in the
field of ferrocement around the world. It represents a prac-
tical supplement to ACI 549R. This guide covers physical
and mechanical properties, performance and design criteria,
and testing.

The objectives of this guide, in conjunction with ACI
549R, are to promote the effective use of ferrocement in
structures, provide architects and engineers with the neces-
sary tools to specify and use ferrocement, and provide
owners or their representatives with a reference document
to check the acceptability of a ferrocement alternative in a
given application. This guide is consistent with ACI 318,
except for the special characteristics of ferrocement, such as
reinforcement cover and limits on deflection.

Ferrocement is a form of reinforced concrete using
closely spaced multiple layers of mesh, small-diameter
rods completely infiltrated with mortar, or encapsulated in
mortar, or both. The most common type of reinforcement is
steel mesh. Other materials such as selected organic, natural,
or synthetic fibers may be combined with metallic mesh.
This guide addresses only the use of steel reinforcement in a
hydraulic cement mortar matrix.

Applications of ferrocement are numerous, especially
in structures or structural components where self-help or
low levels of skills are required. Besides boats and marine
structures, ferrocement is also used for housing units, water
tanks, grain silos, flat or corrugated roofing sheets, and irri-
gation channels (ACI 549R).

1.2—Approval for use in design and construction

Use of ferrocement and the procedures covered in this
guide may require approval by the authority or governmental
agency having jurisdiction over the project.
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CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation

A, = cross-sectional area of ferrocement composite

Ay, = total effective cross-sectional area of reinforcement
in the direction considered

N N

A, = Z‘;Ax[ As = ;Asi

A, = effective cross-sectional area of reinforcement of
mesh layer 7 in the direction considered

b = width of ferrocement section

¢ = distance from extreme compression fiber to neutral
axis

d" = clear cover of mortar over first layer of mesh

d, = diameter or equivalent diameter of reinforcement
used

d; = distance from extreme compression fiber to centroid
of reinforcing layer i

E. = elastic modulus of mortar matrix

E. = elastic modulus of cracked ferrocement in tension
(slope of the stress-strain curve in the cracked
elastic state)

E, = effective modulus of the reinforcing system

E, = elastic modulus of steel reinforcement

1.’ = specified compressive strength of mortar

fs = stress in reinforcing layer i

fw = strength of mesh reinforcement or reinforcing bars

J yield strength of mesh reinforcement or reinforcing
bars

h = thickness of ferrocement section

M, = nominal moment strength

N = number of layers of mesh; nominal resistance

N, = nominal tensile strength

n, = modular ratio of reinforcement

S, = specific surface of reinforcement

S, = specific surface of reinforcement in the longitu-
dinal direction

S, = specific surface of reinforcement in the transverse
direction

s = mesh opening or size

V; = volume fraction of reinforcement

Vi = volume fraction of reinforcement for mesh layer i

Vs = volume fraction of reinforcement in the longitu-
dinal direction

Vi = volume fraction of reinforcement in the transverse
direction

B factor defining depth of rectangular stress block

n global efficiency factor of embedded reinforcement
in resisting tension or tensile bending loads

n, = value of n when the load or stress is applied along
the longitudinal direction of the mesh system or rod
reinforcement

n. = value of n when the load or stress is applied along
the transverse direction of the mesh reinforcement
system or rod reinforcement

ne = value of n when the load or stress is applied along

a direction forming an angle 6 with the longitudinal
direction
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