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Cost Evaluation of Typical Ferrocement
Compositest

A. E. Naaman* and G.M. Sabnis**

The results of a cost survey sought in a selected mumber of countries to provide basic cost data
on ferrocement are described. Not only the main cost components (mesh, mortar and labor),
but also the costs of typical ferrocement composites designed for a minimum specified level of
performance are reported, Methods for reducing production cost are suggested.

INTRODUCTION

One of the drawbacks noted by potential users of ferrocement is the lack of information on
its expected cost. Cost data, when available, are generally related to a specific project in a
particular geographic location, at a particular time and under particular conditions. Examples
can be found in references [1, 2] and can also be derived from various United Nations reports,

The present paper summarizes the results of a cost survey sought in a selected number of
countries to provide some basic ¢cost data on ferrocement, using the year 1980 as a base. [n
order to establish a common ground for evaluation and comparison, not only the costs of the
component materials (including most commonly used types of mesh reinforcement) but also
the costs of typical ferrocement composites designed for a minimum specified level of perfor-
mance are reported, The following sections describe the format in which the cost information
was collected, the reason why a performance approach was used, the manner in which the
results can be utilized and conclusions as to how cost reductions can be achieved.

DESCRIPTION OF COST SURVEY

The setup of Tables ! and 2 essentially describes the format in which the cost information
was sought. The data shown in these tables are for one region of the United States and repre-
sent retail prices in U.S. dollars in 1980, Similar tables can be developed for other regions or
other countries using their local currencies. In Table I the most commonly used types of rein-
forcement for ferrocement are evaluated. Note that not only the cost per unit area but alse the
cost per unit weight is reported for each type of mesh. The cost per unit weight gives an indica-
tion of the influence of the production process. Typically the cost per unit weight of ferroce-
ment meshes in the U.S. vary {rom about 2 to 7 times that of standard reinforcing bars used in
reinforced concrete. :

In order to develop Tables 2a to 2¢ for ferrocement composites, a performance approach
was followed. This was necessary since in some countries a particular type of mesh may be
substantially more expensive than a stightly different type leading to the same performance.
Typically this may be the case for woven versus otherwise identical but welded meshes, or vice

t Reprinted courtesy of RILEM and ISMES, Published in the Proccedings of the International Symposiom
on Ferrocement (fuly 22-24, 1981, Bergamo, Italy).

* Assaciate Professor, Department of Materials Enginecriné. University of Tllinois at Chicago Circle, 1llinois,
U.5.A.

**Professor, Howard University, Washington D,C., U.S.A.
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Table 2b. Typical costs of ferrocement composites in the U.S.

(Estimated by M.E. lorns, California, 1980).
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Wimax = maximum crack width,

allowable composite stress in tension;

G, =

Factory produced with shotereting. Total cost may increase up 10074 for on-site construction.

b
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Table 2c. Typical costs of ferrocement composites in the U.S.
(Estimated by M.E. lorns, California, 1980).

Composite thickness: £ = 0.4 in. ~ 10 mm . 2 pr2 .
Expanded metal lath; Gage 24, Estlmat‘jd c.iost ]per ft (trn } of composite
3.4 1b/fi2, 1.8 kg/m? {Use local units of currency)

Specified Steel content Welded

composite  [Reinforcement b/ _CE /m3 Mesh | wire | Mortar| Labor®| Total®

performance® ;K8 fabric

= . | 1000 psi 1224 Ibjcy 0.75 0.08 |0.14 0.97
Gu {6.9 Mpa | FOUrLYers | oocvomyy | son| 0.86) [(1.51) {(10.49)
- . {500 psi 612 Ibfey 0.36 008 § 0.10 | 0.54
9% {3.45 Mpa| TWOLAYESS | 3e3hoimdy | 388)| | 0.86) |(1.08) |(5.81)

& E'a = atlowable composite stress in tension; W

s = Maximum crack width.

b X R . . .
Factory produced with shotcreting. Total cost may increase up to [00%; for on-site construction.

accordance with the above criteria are described in Tables 2a to 2¢ assuming a thickness of 0.4
in. (10 mm) throughout. In some instances different reinforcing systems leading to the same
performance were used, such as in the case of woven meshes and expanded metal lath. No
particular cost factor was associated with the type of structure in which ferrocement wiii be
used or its shape. Although only uniform tension was assumed in designing the composites
of Table 2, for all practical purposes an equivalent elastic allowable stress 50% larger than that
used for tension can be considered for flexure.

COMPARATIVE COST RESULTS

Cost data are variable in nature especiatly when retail prices are considered. Within the
same country, state or city, substantial differences in quoted costs may be encountered for the
same item. Other differences may be due to the effects of time and geographic location. Inthe
United' States the effects of time and location can be accounted for using cost indexes such as
those published in Engineering News Record. Although the data gathered in this survey can be
used and compared in many ways, an attempt is made here to provide a brief and useful sum-
mary of the results in the form of two tables.

Table 3 gives a summary of typical costs of various reinforcements for ferrocement in
different countries. Averages were used where more than one survey answer for the same
country was received. Because of the subsidized nature of the steel industry in Eastern Europe,
it was not possible to provide fair prices for Eastern European countries. Several observations
can be made in relation to Table 3:
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Table 4. Comparative costs and corresponding ¥ costs of typical ferrocement
composites in various countries (1980).

Specified performance®
o, 2 1000 psi Percentage range of total
“ -(6.9 MPa) cost (from higher to lower
W < 0.001 in performance) attributed to
nay —= * -
(0.025 mm)
U.8, §/m? Reinforcement Mortar Labor
1980 % % pA
England 334 58 to 46 4106 38to 48
India 9.9 86 to 82 7to9 Tto9
Jordan 68" 23 to 26 3t 4 74 to 72
Mexico 20.9 8l to 72 3to6 15 to 22
. 13 4t to 40 18 to 20 4] to 40
Thailand
128 33 23 42
22 to 24.5° 59 to 33 ~d 37 to 44
30 to 35¢ 42 to 35 ~4 54 to 61
U.S.A. 17to 19.5° 76 to 66 =6 18 t0 28
15.3° 84 & i0o
i0.5"s 66 15 19

* Using lowest cost avaitable for mesh reinforcement {(woven or welded).
b Special profect; complex shape; skilled labor; no support work.,

¢ Assuming on-site hand plastering.

4 Assuming on-site shotereting: small project.

¢ Assuming on-site shotcreting; large project; continuous production.

f Factory produced with shotereting.

¢ Using expanded metal lath as reinforcement.

ferrocement composite with a specified allowable uniform tensile stress of 1000 psi (6.9 MPa).
As a first approximation, for flexural elements, the equivalent elastic allowable fiexural stress
can be taken about 50% higher than the allowable uniform tensile stress. A reduction in aliow-
able tensile stress leads to an equal reduction in the amount and cost of the reinforcement but
a lesser reduction in the cost of labor., Consequently, a 50% reduction in allowable tensile
stress say from 1000 psito 500 psi (6.9 to 3.45 MPa) leads to an about 40 % reduction in total
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cost. On the other hand, doubling the thickness say from 0.4 in. to 0.8 in. (10 mm to 20 mm)
willlead to an about 80 % increase in the total cost of the composite.

No attempt was made in this study to investigate methods of reducing the cost of ferro-
cement composites. Fowever, the relative importance of the cost of the mesh reinforcement
suggests that attention shoutd be focused in the future not only on developing efficient methods
of fabrication for the composite but also particularly on developing new high strength rein-
forcing systems that can be produced cost effectively.
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