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This guide provides technical information on physical and mechan-

ical properties, design criteria, and testing of ferrocement. The 

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; 
¿Eers; reinforcinJ materials; structural GesiJn; ZelGeG Zire faEric�

CONTENTS

CHAPTER 1—GENERAL, p. 2

1�1²6cope� p� �
1��²$pproYal for use in GesiJn anG construction� p� �

CHAPTER 2—NOTATION AND DEFINITIONS, p. 2

��1²1otation� p� �
���²'e¿nitions� p� �

CHAPTER 3—PHYSICAL AND MECHANICAL 

PROPERTIES, p. 3

��1²,ntroGuction� p� �
���²5einforcinJ parameters� p� �
���²8ltimate strenJtK unGer static loaG� p� �
���²)irst�cracN strenJtK unGer static loaG� p� �
���²(lasticit\ anG loaG�Geformation EeKaYior� p� �
���²6trenJtK unGer fatiJue loaGinJ� p� 1�
���²,mpact resistance� p� 11
���²&racN GeYelopment anG leaNaJe� p� 11
���²6KrinNaJe anG creep� p� 11
��1�²'uraEilit\� p� 1�
��11²)ire resistance� p� 1�

CHAPTER 4—PERFORMANCE CRITERIA, p. 13

��1²,ntroGuction� p� 1�
���²'esiJn metKoGs� p� 1�
���²$lloZaEle tensile stress� p� 1�
���²$lloZaEle compressiYe stress� p� 1�
���²9olume fraction anG speci¿c surface of reinforce�

ment� p� 1�
���²&oYer reTuirements� p� 1�
���²&racN ZiGtK limitations� p� 1�
���²6tress ranJe� p� 1�

CHAPTER 5—DESIGN CRITERIA, p. 14

��1²'esiJn metKoGs� p� 1�

$ntonio 1anni� &Kair &orina�0aria $lGea� 6ecretar\

ACI 549.1R-18

Design Guide for Ferrocement

Reported by ACI Committee 549

1emNumar %antKia
'ale 3� %ent]

&Kristian &arloni
3aolo &asaGei

$ntonio 'e /uca
0icKael (� 'riYer

$sKisK 'uEe\
8sama $� (EeaG
0aKmut (Nenel
%raG /� (ricNson

*artK -� )allis
%ar]in 0oEasKer

+ani +� 1assif
-ames (� 3atterson

%eNir <ilma] 3eNme]ci
$lYa 3eleG

/arr\ 5oZlanG
6urenGra 3� 6KaK

<i[in 6Kao
/esle\ +� 6neeG

-� *ustaYo 7umialan

Consulting Members
*orGon %� %atson

-ames ,� 'aniel
-oKn -ones†

$ntoine (� 1aaman
3aul 1eGZell
3� 3aramasiYam

3arYi] 6orousKian

0emEers of suEcommittee tKat prepareG tKis report�
†&Kair of suEcommittee tKat prepareG tKis report�

$&, &ommittee 5eports� *uiGes� anG &ommentaries are 
intenGeG for JuiGance in planninJ� GesiJninJ� e[ecutinJ� anG 
inspectinJ construction� 7Kis Gocument is intenGeG for tKe use 
of inGiYiGuals ZKo are competent to eYaluate tKe siJni¿cance 
anG limitations of its content anG recommenGations anG ZKo 
Zill accept responsiEilit\ for tKe application of tKe material it 
contains� 7Ke $merican &oncrete ,nstitute Gisclaims an\ anG 
all responsiEilit\ for tKe stateG principles� 7Ke ,nstitute sKall 
not Ee liaEle for an\ loss or GamaJe arisinJ tKerefrom�

5eference to tKis Gocument sKall not Ee maGe in contract 
Gocuments� ,f items founG in tKis Gocument are GesireG E\ 
tKe $rcKitect�(nJineer to Ee a part of tKe contract Gocuments� 
tKe\ sKall Ee restateG in manGator\ lanJuaJe for incorporation 
E\ tKe $rcKitect�(nJineer�

$&, ����15�1� superseGes $&, ����15��� Zas aGopteG anG puElisKeG 6eptemEer 
��1��

&op\riJKt � ��1�� $merican &oncrete ,nstitute�
$ll riJKts reserYeG incluGinJ riJKts of reproGuction anG use in an\ form or E\ 

an\ means� incluGinJ tKe maNinJ of copies E\ an\ pKoto process� or E\ electronic 
or mecKanical GeYice� printeG� Zritten� or oral� or recorGinJ for sounG or Yisual 
reproGuction or for use in an\ NnoZleGJe or retrieYal s\stem or GeYice� unless 
permission in ZritinJ is oEtaineG from tKe cop\riJKt proprietors�

1

, p. 3

on� p� �
paramet

enJtK unG
strenJtK u

anG loaG�
K unGer f

pact resista
�²&racN Ge

� �

on on p

d test

hit

fer

fer

nat

3—PHYSI

nd engineers wit

ent, and provide o

document to chec

a given applicat

the 

ners

the 

n

��
���²

���²
���

,ntr
5ein
8lti
)irs
(las

TER

ERT

CALA

https://www.civilenghub.com/ACI/169349178/ACI-549.1R?src=spdf


���²6trenJtK reTuirements� p� 1�
���²6erYice loaG GesiJn� p� 1�
���²6erYiceaEilit\� p� 1�
���²3articular GesiJn parameters� p� 1�
���²([amples� p� 1�
���²'esiJn aiGs� p� 1�

CHAPTER 6—TESTING, p. 18

��1²7est metKoGs� p� 1�

CHAPTER 7—REFERENCES, p. 20

$utKoreG Gocuments� p� ��

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

7Kis JuiGe is EaseG on tecKnical information assemEleG 
from current practice� GeYelopments� anG aGYances in tKe 
¿elG of ferrocement arounG tKe ZorlG� ,t represents a prac�
tical supplement to $&, ���5� 7Kis JuiGe coYers pK\sical 
anG mecKanical properties� performance anG GesiJn criteria� 
anG testinJ�

7Ke oEMectiYes of tKis JuiGe� in conMunction ZitK $&, 
���5� are to promote tKe e൵ectiYe use of ferrocement in 
structures� proYiGe arcKitects anG enJineers ZitK tKe neces�
sar\ tools to specif\ anG use ferrocement� anG proYiGe 
oZners or tKeir representatiYes ZitK a reference Gocument 
to cKecN tKe acceptaEilit\ of a ferrocement alternatiYe in a 
JiYen application� 7Kis JuiGe is consistent ZitK $&, �1�� 
e[cept for tKe special cKaracteristics of ferrocement� sucK as 
reinforcement coYer anG limits on GeÀection�

)errocement is a form of reinforceG concrete usinJ 
closel\ spaceG multiple la\ers of mesK� small�Giameter 
roGs completel\ in¿ltrateG ZitK mortar� or encapsulateG in 
mortar� or EotK� 7Ke most common t\pe of reinforcement is 
steel mesK� 2tKer materials sucK as selecteG orJanic� natural� 
or s\ntKetic ¿Eers ma\ Ee comEineG ZitK metallic mesK� 
7Kis JuiGe aGGresses onl\ tKe use of steel reinforcement in a 
K\Graulic cement mortar matri[�

$pplications of ferrocement are numerous� especiall\ 
in structures or structural components ZKere self�Kelp or 
loZ leYels of sNills are reTuireG� %esiGes Eoats anG marine 
structures� ferrocement is also useG for KousinJ units� Zater 
tanNs� Jrain silos� Àat or corruJateG roo¿nJ sKeets� anG irri�
Jation cKannels �$&, ���5��

1.2—Approval for use in design and construction

8se of ferrocement anG tKe proceGures coYereG in tKis 
JuiGe ma\ reTuire approYal E\ tKe autKorit\ or JoYernmental 
aJenc\ KaYinJ MurisGiction oYer tKe proMect�

CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation

Ac = cross�sectional area of ferrocement composite
As = total e൵ectiYe cross�sectional area of reinforcement 

in tKe Girection consiGereG

As =
i

N

si s
i

N

si
A A A

= =

∑ = ∑
1 1

Asi = e൵ectiYe cross�sectional area of reinforcement of 
mesK la\er i in tKe Girection consiGereG

b = ZiGtK of ferrocement section
c = Gistance from e[treme compression ¿Eer to neutral 

a[is
dƎ = clear coYer of mortar oYer ¿rst la\er of mesK
db = Giameter or eTuiYalent Giameter of reinforcement 

useG
di = Gistance from e[treme compression ¿Eer to centroiG 

of reinforcinJ la\er i
Ec = elastic moGulus of mortar matri[
Ecr = elastic moGulus of cracNeG ferrocement in tension 

�slope of tKe stress�strain curYe in tKe cracNeG 
elastic state�

Er = e൵ectiYe moGulus of tKe reinforcinJ s\stem
Es = elastic moGulus of steel reinforcement
fcƍ = speci¿eG compressiYe strenJtK of mortar
fsi = stress in reinforcinJ la\er i
fsu = strenJtK of mesK reinforcement or reinforcinJ Ears
fy = \ielG strenJtK of mesK reinforcement or reinforcinJ 

Ears
h = tKicNness of ferrocement section
Mn = nominal moment strenJtK
N = numEer of la\ers of mesK; nominal resistance
Nn = nominal tensile strenJtK
nr = moGular ratio of reinforcement
Sr = speci¿c surface of reinforcement
Srl = speci¿c surface of reinforcement in tKe lonJitu�

Ginal Girection
Srt =  speci¿c surface of reinforcement in tKe transYerse 

Girection
s = mesK openinJ or si]e
Vf = Yolume fraction of reinforcement
V = Yolume fraction of reinforcement for mesK la\er i
V = Yolume fraction of reinforcement in tKe lonJitu�

Ginal Girection
Vft = Yolume fraction of reinforcement in tKe transYerse 

Girection
ȕ1 = factor Ge¿ninJ GeptK of rectanJular stress ElocN
Ș = JloEal e൶cienc\ factor of emEeGGeG reinforcement 

in resistinJ tension or tensile EenGinJ loaGs
Șl = Yalue of Ș ZKen tKe loaG or stress is applieG alonJ 

tKe lonJituGinal Girection of tKe mesK s\stem or roG 
reinforcement

Șt = Yalue of Ș ZKen tKe loaG or stress is applieG alonJ 
tKe transYerse Girection of tKe mesK reinforcement 
s\stem or roG reinforcement

Șș = Yalue of Ș ZKen tKe loaG or stress is applieG alonJ 
a Girection forminJ an anJle ș ZitK tKe lonJituGinal 
Girection
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