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CHAPTER I 

STATEMENT OF THE PROBLEM 

Purpose of the Study 

In this study the writer experimented in hollow core 

casting for the purpose of determining if high alumina 

cement was a viable, inexpensive, fast-setting medium to 

develop light weight, permanent quality sculpture for indoor 

and outdoor use. 

Justification for the Study 

The justification for this study was based on the 

supposition that cement as a universally accepted material 

useful to architects and engineers in the construction of 

large and very strong structures was not popularly thought 

of by these professionals, nor by a sculptor's viewers, in 

terms of beauty and strength similar to stone and marble, 

nor as a sculptural medium having plastic qualities necessary 

for complete freedom in expression of shape and form. 

Preliminary Investigation 

Through personal and written contacts with architects 

and artists in the United States, it was not found by the 

writer that high alumina cement sculptures were known to 

1 



2 

them. It was found by the writer that high alumina cement 

has been used extensively for sculptural and industrial use 

in Europe, namely France and Great Britain, where ''Ciment 

Fondu" (high alumina cement) is manufactured and imported to 

the United States through Lone Star Lafarge Company, Norfolk, 

Virginia, and Dallas, Texas. 

A search of selected publications in the United 

States revealed no specific study having been made on this 

topic. Written contacts with cement trade publications 

revealed several technical studies of the properties and 

uses of high alumina cement industrially having been made in 

Europe, and one English sculptor having written several books 

on the subject of high alumina cement as a sculptural medium. 

Therefore it was determined that very limited information was 

available on the material as a casting medium utilizing high 

alumina cement as a sculptural means to develop light weight, 

permanent quality forms for indoor and outdoor use. 

Delimitations 

The scope of this study was conducted within the 

limits of the following selected processes of casting and 

modeling in the medium of high alumina cement: 

1. A hollow core casting method was used whereby a 

fixed core of styrofoam was constructed and placed within 
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the mother mold, which, after casting, was removed by burn

ing thereby leaving a hollow space within the completed 

sculpture. 

2. A hollow core casting method was used by a layer

ing process in which small amounts of a "neat" cement mixture 

was thinly brushed inside the mother mold to a quarter inch 

thickness, and on to which a second layer of a mixture con

sisting of perlite, sand and high alumina cement was care

fully placed and tamped into position, maintaining an even 

distribution of each layer--followed by a thin layer of 

chopped fiber glass tamped into position for reinforcement. 

This layering process was alternated until a one-half inch 

thickness of even distribution was achieved throughout the 

mother mold. 

3. A hollow core casting method was completed by 

direct manipulation of a mixture consisting of glass beads 

of industrial strength, sand, high alumina cement and 

Acryl 60, onto a formed wire mesh construction, using the 

ferro-cemento technique, building the medium evenly by hand 

compression to a final structural form. 

4. Materials explored for light weight aggregate 

casting consisted of perlite, chopped glass fibers, indus

trial strength sand blasting beads of solid glass, wood ash, 

coal ash, 3M hollow glass beads, 3M brand hollow macro

spheres, fly ash, and bottom hole ash. 
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5. Particular attention was given to the exposed 

cement finish being compatible to its form and was not con

sidered by the writer as a separate problem. 

6. The intricacies of mold making would require a 

complete and separate study and have not been considered in 

this study; however, the procedure necessary to develop a 

complex mold is a familiar process to the writer. 

Correspondence and interviews were conducted with 

selected individuals, companies and associations as listed 

in Chapter III, Phase III. 

Heroic, colossal and monumental art was not attempted 

by the writer. Figurative, abstract and contemporary forms 

were completed by the writer as an integral part of the 

study. 

Definition of Terms 

1. Acryl 60: "A bonding agent of acrylic polymers 

and modifiers in liquid form ••• additive to cement mixes 

to assure adhesion and improve mechanical properties. 111 

2. Aggregate: (2) "Any hard inert material for 

mixing in graduated fragments with a cementing material to 

form concrete, plaster, or the like. 112 

1The Thoro System, Standard Dry Wall Products 
(Miami, Florida: House Organ, June 1976), p. 9. 

2william Alan Neilson, ed., Webster's New Inter
national Dictionary, 2nd edition (Springfield: G. & C. 
Merriam Co., 1960), p. 49. 
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· ' 'd 1 0 .. 3 3. Alumina: 'Aluminum Oxi e, A 2 3 • 

4. Alumina Cement: "Civ. Engin. Hydraulic cement 

which has a higher alumina content than Portland cement and 

which develops strength more rapidly."4 

5. Bauxite: "A ferruginous aluminum hydroxide, 

essentially Al 2o3 2H 20 but consisting of several minerals 

occurring in oolitic masses and in earthy form. 11 5 

6. Calcined: "To reduce to a powder by the action 

of heat. 116 

7. Ciment Fondu: "A hydraulic cement, chiefly a 

calcium alumnate. 117 

8. Cement: "A substance which is mixed with water 

and used in a soft or pasty state to join stones or bricks 

in a building, to cover floors, etc., and which afterwards 

becomes hard like stone, especially such a substance made 

with lime, or a calcined mixture of clay and limestone. 118 

9. Compact: (1) "To press closely together; to join 

or knit firmly; to consolidate, as the parts which compose a 

body. 119 

3Ibid., p. 78. 4Ibid. 

5Ibid., p. 234. 6Ibid., p. 376. 

7Ibid., p. 485. 8Ibid., p. 433. 

9Ibid., p. 542. 
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10. Concrete: (3) "Artificial stone made by mixing 

cement and sand with gravel, broken stone, or other aggre

gate. The materials are mixed with sufficient water to 

cause the cement to set and bind the entire mass. 1110 

11. Ferro-cementa: "A thin flexible, elastic 

strong material of layers of fine steel mesh ••. sprayed 

with cement mortar. 11 11 

12. Fusion: 1. "Act or operation of melting or 

rendering fluid by heat, or of melting together; as, the 

fusion of metals. 11 12 

13. Hydrate: "To combine with water or the ele

ments of water."13 

14. Hydraulic: (3) "Hardening or setting under 

water; by hydraulic cement. 11 14 

15. Lime: 2: "A caustic, highly infusible 

solid. obtained by calcining limestone, shells or other 

forms of calcium carbonate ••• chemically, pure lime is 

calcium oxide, Cao (carbon dioxide being driven off in the 

calcining process.) 15 

lOibid., p. 555. 

llAda Louise Huxtable, Masters of World Architecture, 
Pier Luigi Nervi (New York: George Braziller, Inc., 1960), 
p. 19. 

12Neilson, Webster's New International Dictionary, 
p. 1023. 

13rbid., p. 1219. 14rbid. 15rbid., p. 1433. 
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16. Macrosphere: "A hollow structure composed of 

hollow glass bubbles bound together in phenolic resin. 1116 

17. Microsphere: "Hollow glass bubble measuring 

about 1/500 inch. 1117 

18. Neat cement: 7. "Civ. Engin. Without sand, as 

neat cement; neat plaster, etc." 18 

19. Register: Intransitive 2. "To correspond 

exactly, one with another; to fit correctly in a relative 

position; to be in correct alignment one with another. 1119 

20. Sinter: "To become or cause to become a coherent 

solid mass by heating without thoroughly melting; said of 

powdered or earthy substances. 11 20 

21. Slaked: 5. "To cause (lime) to heat and crumble 

by treatment with water; to hydrate; also, to alter (lime) 

by exposure to air. 11 21 

16warren Beck, 3M Brand Hollow Macrospheres (St. 
Paul, Minn.: 3M Company, 1977), p. 1. 

17Daniel A. Kingman, Glass Bubble Fillers (St. Paul, 
Minn.: Special Enterprises Department, 3M Company, 1976), 
p. 1. 

p. 1634. 

18Neilson, Webster's New International Dictionary, 

19Ibid., p. 2098. 

20ibid., p. 2346. 

21Ibid., p. 2359. 



CHAPTER II 

REVIEW OF RELEVANT LITERATURE 

A Brief Summary of the History of Cement 

Of the Seven Wonders of the World, the lone remaining 

colossal structure, the Great Pyramid of Cheops, was built 

five thousand years ago of hand quarried limestone blocks, 

held together with a mixture of limestone trimmings which the 

Egyptians had discovered could be lightly burned to produce 

an excellent mortar. 1 Prehistoric man used a limy clay to 

bind stones together; and the Romans, the great engineers, 

improved on the limestone mortar by mixing it with volcanic 

ash obtained from the town of Pozzuoli, and this hydraulic 

cement was used to construct the Baths of Caracalla; the 

Aqueduct which supplied Rome with drinking water; the 

Pantheon and the Colossewn, all of which are still standing 

today. "The word cement (caementum) comes from the Latin 

word "caedo" meaning to chip or cut down into small pieces 

to make a cementitious material, 112 and history has supplied 

us with the proof of its durability in the form of these 

1Joseph s. Young, A Brief Outline of The History of 
Cement (Allentown, Pa.: Printed in United States, 1955), 
p. 3. 

2Ibid., pp. 8, 9. 

8 



9 

ancient structures, available today for the inspection of 

twentieth century man. 

During the Dark Ages (476 to 1400 A.O.) the won
ders of caementum were lost to the world and did not 
emerge again until 1756 when John Smeaton was commis
sioned to rebuild a burned lighthouse off the coast 
of Plymouth, England. Smeaton found that clayey 
limestone, if calcined (burned) carefully, would pro
duce a lime which could be slaked and which would 
withstand exposure to tide, wind and wave. For 
further experimenting he obtained a supply of Italian 
volcanic ash, and again, as the Romans had done 
centuries before, discovered that proportioned mixes 
of volcanic ash and clayey limestone, burned at a 
high temperature, produced a hydraulic, sea water 
resistant cement which was quick setting. This mix
ture was used as a mortar in the building of the 
Eddystone Lighthouse which stood 123 years before 
being demolished for a larger replacement. 3 

This brief history would give substance to the 

demands of permanency in a sculptural medium, today. 

In 1848 Ebelman prepared calcium aluminates by heat
ing mixtures of alumina and lime or marble, and in 1856 
Sainte Claire Deville mixed his product with water and 
corundum aggregate to mold crucibles which could be 
heated to very high temperatures; therefore, he was 
aware of the hydraulic properties of calcium aluminate 
and also anticipated by about 70 years its use as a 
refractory bond. 

Meanwhile the French National Industry Society 
offered a prize in 1853 for work aimed toward a solution 
to the problem of serious decomposition of portland 
cement structures in certain areas. J. Bied in 1898 
determined that expansion and decomposition was due to 
chemical attack by sulphates, and that a cement based on 
calcium aluminate instead of calcium silicate was 
necessary for an 'indecomposable' cement. Bied's work 
in the laboratories and in the LeTeil works of Ciments 
Lafarge led to a patent in 1908 of a suitable method for 
manufacture of high alumina cement from lime and 

3Ibid., pp. 10, 11. 
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bauxite, but extensive tests by Lafarge Company and 
by the French Government continued until 1918-1920 
before being placed on the general market as a sulphate
resisting, ultra rapid hardening cement.4 

While the Roman culture in the second century, B.C. 

is historically credited with developing concrete and its 

artistic use having been enhanced by European and Western 

artists throughout the intervening centuries, it is hoped 

that the currently increasing interest of twentieth century 

artisans will provide a basis for full recognition of the 

beauty and durability of high alumina cement sculpture. 

The increasing cost of material and equipment neces

sary to produce traditional bronze pieces, or the ready 

availability and high price of large stones adequate for a 

spacious carving are limiting factors to most sculptors. In 

contrast the writer has found that high alumina cement is a 

highly sensitive, plastic material fully capable of produc

ing any detail of a complex sculpture. It is a casting 

medium that is comparatively low in price, extremely weather 

resistant, strong and easily obtainable commercially. 

Through the years, 

••• various types of cement have been used with 
varying success, but not until the late twenties was 
a satisfactory material found--Ciment Fondu. Since 
then this material has been tried and proved many 

4T. D. Robson, High-Alumina Cements and Concretes 
(New York: John Wiley and Sons, Inc., 1962), pp. Io, II. 
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times. To the traditional materials of bronze, wood, 
terracotta and stone, can be added Ciment Fondu. 5 

Although the material does not need expensive tools 

or complicated equipment for its incorporation into a cast

ing state, the writer found that extremely close attention 

must be given to the thorough mixing of the raw materials 

and proficient and close observation of good casting tech

niques are prerequisites to the development of a sculpture 

free of imperfections. 

This last half of the twentieth century has wit

nessed a tremendous surge in the use of this age-old material 

by architects as they erect their concrete buildings, often 

incorporating the artist's cast relief forms into the over

all design or using free standing cement sculptures as a 

complementary component of the building and its surroundings. 

The writer would like to suggest that such current building 

activity creates a desirable area for sculptors to investi

gate and pursue, using high alumina cement as a viable, 

quick-casting medium for permanent sculpture. 

This last half of the twentieth century has also 

seen a great increase in the release of chemicals into the 

world's atmosphere by industries located in every country, 

such chemicals attacking and subsequently destroying bronze; 

5John w. Mills, Sculpture in Ciment Fondu (London, 
W. C. 2: C.R. Books Limited, 1959), p. 8. 
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whereas, high alumina sculptures are impervious to attack 

from atmospheric sulphates which practically encircle the 

globe, today. 

A Summary of Pertinent Publications 

A search of selected publications in the field of 

sculpture revealed very limited informative literature on 

cement mediums and holl™ core casting and revealed no 

specific studies having been made of light weight aggregates; 

h™ever, the English author, John Mills, wrote two books, 

The Technique of Sculpture and his earlier Sculpture in 

Ciment Fondu, which were extremely useful during preliminary 

studies aimed at completing experiments in high alumina 

cement casting. 

Since Victorian days, sculptors have searched for a 

medium that would enable them to carry work through to a 

finished product in their ™n studios which would be quicker 

than the lost wax bronze casting technique; "but not until 

the late twenties was a satisfactory material found--Ciment 

Fondu • • • &,hich] can be cast with a surface more faithful 

to modeling than the processes of bronze casting allow." 6 

The writer agrees with this statement. Ciment Fondu is a 

versatile medium adaptable to many applications made by 

artists and craftsmen, such as using Ciment Fondu instead of 
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lead in making stained glass windows; as decorative panels 

for either hanging on walls inside the home; or used to 

divide rooms in a unique manner, in addition to providing 

interest and beauty when used in a sculptural manner on a 

building's outside walls. Sculptural exposure to weather 

could be a limiting factor to placement, but such a fact 

would not be a challenge to the use of high alumina cement 

since, ". Ciment Fondu is immune from attack by any con-

centration of neutral sulphates and, since it contains no 

free lime, is resistant to solutions of certain dilute acids, 

such as frequently occur in industrial atmospheres."? 

In comparison to high alumina cement's immunity to 

our chemical laden atmosphere, 

Outdoor bronze sculpture exposed to the urban 
atmosphere inevitably becomes colored with random 
patterns of black and green, producing a surface 
texture totally foreign to the sculptor's original 
intent. The roles of atmospheric particulates and 
gaseous sulfur compounds, especially sulfur dioxide, 
in promoting attack are surely important. Particu
late crusts promote pitting by excluding oxygen from 
the areas they cover. such crusts retain water as 
well, ••• corrosion time is wet time. 

Further, it was recently learned that certain 
particulates help catalyze and perpetuate the conver
sion of gaseous sulfur compounds to sulfuric acid in 
the presence of moisture ••• pollution specialists 
predict a world-wide doubling of current sulfur 
dioxide levels by the year 2,000.8 

7 Ibid. , p. 9 • 

8Phoebe Dent Weil, "Conservation of Outdoor Bronze 
Sculpture," Sculpture, Fall 1976, pp. 26-30. 
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In this late twentieth century through the efforts 

of architects and artists alike, the ancient, natural mate

rial cement is beginning to come into focus as a valid art 

medium both for traditional and abstract forms and is being 

used indoors as well as outdoors. Constantino Nivola's work 

illustrates both indoor and outdoor approaches to decorative 

cement walls which" ••• he designs in low relief, adding 

rich decorative elements to the building and still being no 

more expensive than 'straight' panels, the only extra cost 

being the payment of Nivala, thus demonstrating that art 

does not add greatly to basic building costs. 119 

Throughout history sculpture has served to commemo

rate public, state and religious purposes; but, a new dimen

sion of public awareness became apparent in the twentieth 

century when sculpture moved into the home--enhancing the 

beauty of interior decoration, or providing enjoyment in the 

garden of the average modern family. This was but one result 

of the artists' reactionary movement against the long

established scholarly, erudite approach to American sculpture 

which erupted immediately after World War II when, 

In the first days of avant-garde excitement ••• , 
few sculptors turned to the hallowed modeling tech
niques. Still fewer were interested in casting, and 

9oavid Van Domrnelen, Walls: Enrichment and Ornamen
tation (Funk & Wagnalls Company, Inc., New York, 1965), 
p. 79. 



15 

when they did they found myriad means to turn casting 
to fresh account. One of the most original casting 
techniques developed in the 1950's was evolved by 
Constantino Nivala. 

Searching for an inexpensive means to create 
large scale sculpture, the Sardinian born artist 
began to experiment on the sands of Long Island with 
cement casting. Gradually he perfected a simple 
technique which consisted of scooping out his forms 
in sand and casting them in concrete. The medium 
proved very flexible. Nivala could make large bas
reliefs suitable for architectural sites or he could 
make huge, blocky shapes that he joined to make free
standing sculptures.lo 

Nivala successfully developed his efficient and in

expensive casting procedure which produced sculpture 

described as being "a classic example of outdoor sculpture 

that harmonizes with its setting--the works of Constantino 

Nivala at Morse and Stiles Colleges in New Haven, Connecti

cut, demonstrates material (cement) and form extremely com

patible with the architectural surroundings. 1111 

A sculpted cement wall hanging could incorporate 

many ideas such as metal bands, or bronze shapes which would 

be exposed by grinding or polishing the cement to free the 

form. Cement could also be combined with polyester resin 

shaped by natural forms. Using a cabbage leaf, egg shell or 

a melting ice cube as design units, or simply through 

10nore Ashton, Modern American Sculpture (New York: 
Harry N. Abrams, Inc., 1967), p. 39. 

11Margaret A. Robinette, Outdoor Sculpture (New York: 
Whitney Library of Design, 1976), p. 50. 
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concentrated observation of "geometric patterns produced by 

agitated water, 1112 d'Arbeloff made a minute visual research 

of each integral part, followed by a photographic extraction 

of each structural component which was further reduced and 

subsequently cast into a maquette to produce rhythmic pat

terns which could then be incorporated into a three

dimensional structure. Each stage was a valid preparation 

for the next, and formed a chain of progression toward the 

ultimate form--thus putting into motion the process of 

creativity. 

Such research of nature lends itself particularly to 

the use of high alumina cement because of its natural, stone

like appearance and its faithful modeling affinity--through 

malleable, strong, quick-setting qualities, for a thin shell, 

light weight reproduction--as opposed, for instance, to the 

rigidity of a sheet plastic reproduction, or a sheet metal 

reproduction. 

Around the turn of the twentieth century, the modern

ized academic school of sculpture in America was greatly 

influenced by the arrival of European Sculptors Orloff, 

Zorach, Archipenko, Zadkine, and Milles, who took up resi

dence in the United States. All were familiar with cement 

as a sculptural medium. Their work provided a basis of 

12Natalie d'Arbeloff, Designing with Natural Forms 
(New York: Watson-Guptill Publications, 1973), p. 15. 
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experiment and enterprise for young American artists and in 

this thriving atmosphere the international growth of sculp-

ture became apparent, ". for sculpture above all the 

arts should be international; the more international art 

becomes, the more it thrives, 11 13 

Beginning with 1960, even more change evolved. The 

visual fine arts, painting, sculpture, and architecture, 

changed so radically that the three categories became inter

twined within their boundaries and could no longer be clearly 

drawn as two-dimensional and three-dimensional identities. 

Traditionally, the material and the process formed 
the medium (such as bronze casting), but today this 
concept has given way to traditional processes being 
combined with new materials, such as carving plastic. 
The old adage 'truth to materials' no longer applies 
since materials once considered impossible to combine 
are now being used together without challenge. The 
label of 'permanence' no longer applies since new 
concepts have extended beyond this limitation to in
clude the soft sculpture of Oldenburg and works of 
artificial lighting that will eventually burn out. 14 

By using industrial methods and materials the artist 

of the sixties achieved unusual effects which resulted in 

new images. The family of plastics was an extremely varied 

and flexible material whose sculptural possibilities were 

soon explored from casting, machining, carving, painting, 

13stanley Casson, Sculsture of To-day, ed. C. G. 
Holme (New York: The Studio Pu lications, Inc., 1939), 
p. 24. 

14Julia M. Busch, A Decade of Sculpture (New 
Jersey: Associated University Presses, Inc., 1974), P· 17. 



18 

and stitching to monumental transparent works. Styrofoam 

which carves easily and melts on contact with molten metal 

quickly became a burnout material in bronze casting for 

artist Al Vrana, and is also used by him as a light weight 

waste mold for "casting concrete architectural reliefs on 

load bearing walls. 1115 Vrana likes to create works that 

"everyone can enjoy without having specifically to enter a 

gallery or museum. 11 16 

A large sheet of styrofoam may be carved into a nega

tive mold for use as a casting base to develop free-standing, 

reinforced relief work in cement. 17 

In the United States there is a feeling that the 
vastness of the country and the size of architecture 
and cities need works that are suited to its size. 
It is felt that the new developments in architecture, 
engineering and highway complexes demand large sculp
ture that is bold in concept execution and in the use 
of materials. In 1963 an International Symposium of 
Sculptors was formed to discuss a Highway of the Arts, 
which would incorporate monumental sculptures in 
materials representative of our civilization ••. 
stone, concrete, and stee1.l8 

Through further reading the writer found a reference 

to cement being placed onto strong, thin, wire mesh 

15Ibid., p. 25. 

l6Ibid., p. 28. 

17wilbert Verhelst, Sculpture (New Jersey: Prentice
Hall, Inc., 1973), p. 47, figure 3-9. 

18Bush, A Decade of Sculpture, p. 28. 
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armatures--a concept the Italian engineer, Pier Luigi Nervi 

piloted and explored in conjunction with his architectural 

studies and commercial building activities. His efforts 

culminated into a technique which he named Ferro-Cementa. 

Ferro-cementa is a thin, flexible, elastic and 
very strong material composed of several layers of 
fine steel mesh (ductile steel wire .02 to .06 inches 
in diameter, set 0.4 inches apart) sprayed with ce
ment mortar; the total thickness of the slab little 
greater than the bulk of the mesh. For heavier con
struction, reinforcing rods are inserted in the 
center of a sandwich of layers of mortar and mesh. 19 

The advantages of ferro-cementa over ordinary rein

forced concrete are considerable. As Nervi has pointed out, 

Ferro-cementa can stand great strains without 
cracking, and because of its superior strength and 
elasticity, can be used in exceedingly thin slabs 
and shells. In many instances form work can be 
avoided because the cement mortar can be applied 
directly to the shaped mesh, as plaster is to 
metal lath. 

Nervi favors Ferro-cementa as a natural material 
for ship design and has demonstrated its efficacy 
for strong, thin boat shells. Besides the develop
ment of a new material, Nervi also eliminated wooden 
forms and the restrictions they imposed. First, 
through Ferro-cementa, it is possible to prefabri
cate parts, even without forms, for later site
erection. Second, by making the necessary forms in 
Ferro-cementa, any desirable shape can be obtained 
by directly following the main lines of stress. 

Nervi's radical work with prefabricated parts 
proved that the monolithic qualities that are both 
the nature and advantage of concrete construction 
were not disturbed by breaking the structure down 
into precast elements. This truth was demonstrated 
when the Germans dynamited his airplane hangars 
after World War II. Although they lay shattered on 

19Huxtable, Masters of World Architecture, Pier 
Luigi Nervi, p. 19. 
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the ground, the joints between prefabricated elements 
were still found to be intact.2O 

The use of plaster molds, incorporating ferro-cementa 

forms, would result in clean, smooth surfaces which would be 

separate entities or be designed with interlocking joints for 

one monolithic structure. If such a work were to be devel

oped it would be well to consult the opinion of a stress 

engineer who would work closely with the artist's concept 

of design. 

Therefore, through the use of these particular selec

tions of relevant literature, an attempt was made by the 

writer to illustrate an increasing realization by profes

sionals and sculptors of the growing acceptance of cement 

as a versatile medium. 

20rbid., pp. 19-20. 



CHAPTER III 

METHODS AND PROCEDURES 

Research was carried out by the writer as follows: 

Phase I, Examination of Relevant Literature. The 

pursuance of this phase was undertaken by the writer attempt

ing to search out and consult all pertinent reference 

materials such as Ceramic Abstracts, Master's Abstracts, the 

Art Index, the Comprehensive Dissertation Index, Applied 

Science and Technology Index, and other relevant sources. 

The researcher then sought further knowledge by consulting 

the monthly issues of Concrete Construction Publications, 

Atlas Lumnite and Refcon Technical Bulletins, Refractory 

Concrete Manual, Fondu Calcium Aluminate Cement Technical 

Bulletins, High Alumina Cements and Concretes, as well as 

periodicals such as The Art Bulletin, Arts and Activities, 

Studio International, and Art International. 

Phase II, Studio Work: Investigation and Production. 

During Phase II, the writer produced sculpture 

through various hollow core casting methods and explored 

light weight aggregates as identified under "delimitations." 

All studio work was done utilizing high alumina cement in 

the completion of a separate sculpture for each category. 

21 
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The hollow core casting method of a fixed styrofoam core was 

completed; the hollow core method of a "layering" process 

whereby a five piece mold was cast in five separate opera-

tions and completed by the assembly of all cured sections 

into a single hollow core sculpture; the hollow core method 

of constructing a steel and wire mesh form using a ferro

cemento technique, building directly thereon with the high 

alumina medium; and the completion of a hollow core method by 

a "one pour" operation onto a fixed core within a flexible 

mold. Aggregates of perlite, chopped glass fibers, indus

trial strength sand blasting glass beads, wood ash, coal ash, 

fly ash, bottom-hole ash, 3M hollow glass bubbles, and 3M 

brand hollow macrospheres were explored for their ease of use, 

their stabilization qualities within the casting medium, their 

weight contribution to the final sculpture and their effect, 

if any, on the appearance and durability of the sculpture. 

Phase III, Preparation of the Thesis, Compilation of 

Findings, and Showing of Studio Work. 

During Phase III the writer compiled findings from 

telephone contacts and correspondence with various research 

and technical companies in the United States and Europe. The 

writer also completed interviews and initiated correspondence 

with selected individuals relative to a questionnaire survey. 

This information was documented into final graph form. (See 

Appendix II, and page 26.) 



CHAPTER IV 

FINDINGS 

All of the hollow core casting methods listed under 

"delimitations" were successfully executed in the medium of 

high alumina cement, exhibiting extremely hard and fine sur

faces of integral color ranging from silvery gray to black, 

with the durability of being, as stated by John w. Mills, 

"able to withstand weather and strong enough to be practical 

for placing in public sites. 111 Its castability was fully 

explored in the ferro-cementa technique of production and 

found to be completely adaptable to vertical and overhanging 

applications with the addition of an acrylic polymer called 

Acryl 60. 

In the opinion of the writer, the ferro-cementa tech

nique is particularly suitable to high alumina execution of 

massive, free-standing hollow core sculpture. The innate 

hardness of high alumina cement added to the great tensile 

strength of a pre-stressed form constructed on the principle 

"a hollow sphere has greater strength than a solid sphere," 2 

1John w. Mills, The Technique of Casting for sculp
ture (New York: Reinhold Corporation, 1967), p. 9. 

2 Ib id. 

23 
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provides a sound working basis allowing great freedom of 

expression while continuing to maintain the sculpture's 

light weight and tremendous durability. 

In producing the five piece waste mold, hollow core 

experiment, the writer found that proper register and align

ment of all parts during the casting process is mandatory to 

avoid time-consuming remedial repairs to the finished sculp

ture. Corrections can be made to the final sculpture, how

ever, with the aid of Acrylic 60 as a mixing agent in the 

basic casting material formula. It is important that the 

portion to be mended has been thoroughly dampened with water 

before placing the Acrylic 60 corrective mixture into posi

tion because, all hydraulic cement will dissipate its inner 

water into the dry surrounding areas and there would not be 

a successful adhesion of the correction. From this point, 

the mend must be water cured for twenty-four hours just as 

the original cast matured under damp controlled conditions. 

Styrofoam can become a core for hollow core casting 

of a high alumina cement form, to be cut out in pieces or 

burned out when the curing process has been completed. The 

fixed styrofoam core production must be accomplished in a 

mold that has a planned access for removal of the styrofoam 

after the sculpture has cured. This prerequisite did not 

prove to be a problem, and the fixed core was burned without 
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incident. It is advisable to conduct the burn-out work in 

the open air as inhalation of the fumes are toxic. 

All of the aggregates explored gave a weight reduc

tion to each sculpture. The test tiles, compared to a sand/ 

gravel aggregate test tile, all measuring 4 1/8 inches x 

4 1/8 inches, were compounded of exact measurements at a 

ratio of 2:1:1 (i.e., 2 cement, 1 sand, and 1 aggregate) plus 

two tablespoons of chopped glass fibers for each tile (to add 

tensile strength), gave the following results as shown in 

Figure 1 7 p. 26. 

The size of the grains of perlite (which is made from 

expanded mica) did not seem to be affected by the mixing 

water except for a floating tendency which took more mixing 

time to consolidate all of the ingredients, but did not harm 

the casting mixture. The cast sculpture was of a hard, fine 

consistency presenting an attractive, durable surface. 

The experiment with solid glass beads did not present 

a great weight loss because an exact measurement of beads 

weighed just one ounce less than the same exact measurement 

of sand, however, the surface treatment was very interesting 

because some of the glass beads seemed to rise just beneath 

the skin of the sculpture, creating a glistening effect while 

still presenting a hard, fine durable surface. 

The experiment with wood ash was conducted to deter

mine whether its caustic qualities would affect high alumina 



Aggregate 
Perlite (ex
panded mica) 

Sand blasting 
(solid) glass 
beads 

Chopped glass 
fibers 

Wood ash 

Coal ash 

Fly ash (residue of 
lignite in electro
static collection) 

Bottom hole ash 
(residue of lignite 
in clinker form) left 
in bottom of flue. 

3M Hollow Glass 
Beads 

3M Hollow 
Macro spheres 

Sand/Gravel 

Ratio of all mixes: 
2:1:1 

Size of all test tiles 
was uniform 

Test tile production 
measurements were 
uniform 

Fig. 1. 

Weight of 
Test Tile 

9 ozs. 

11.5 ozs. 

10 ozs. 

9 ozs. 

10 ozs. 

11 ozs. 

9 ozs. 

9 ozs. 

8 ozs. 

12 ozs. 
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Comments 
Floated during mixing period, 
but eventually settled out 
suitably. 
Performed successfully as an 
additive and mixed well. (Not 
too successful as an outside 
placement to completed Skin.) 
Used in all sculptures to pro
vide tensile strength, 
successfully. 
Not successful. 
Very fine texture; mixed well; 
provided limited increase in 
volume of mix. 
Exceedingly fine, light weight; 
excellent for small sculpture 

Lignite products are obtained 
from power plant operations. 
Clinker is rough; easily re
duced to suitable size and 
very light weight. Excellent 
for large sculpture. 
Exceedingly fine (1/500 inch); 
looks like powdered sugar--

·rolls like ball bearings; easy 
to mix and produces an excellent 
fine surfaced, light weight item. 
Much larger than 3M beads, 
but very light weight. Tend to 
float in mixing and sometimes 
surface to finished skin of 
sculpture--giving an interest
ing texture. Added significant 
volume. 
Ordinary sharp sand and graded 
gravel from grain to small gar
den pea size, or l/8th inch. 

2 cement: 1 sand: 1 aggregate 

4 1/8 inches x 4 1/8 inches 
1/2 standard measuring cup of 
cement; 1/4 s.m. cup of sand; 
1/4 s.m. cup of aggregate. 

Aggregate Weight Comparison 
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and, if so, to what extent. A small casting left to weather 

in summer and winter months has produced a significant change 

in appearance and the surface does not seem to be as com

pacted, compared to all other castings. 

The experiment with coal ash produced a fine, hard 

surface suitable for sculpture. No adverse effects were 

noted. 

The experiment with 3M Hollow glass beads was very 

successful and produced a 50% weight reduction while still 

presenting a hard, fine and durable surface. The micro

scopic hollow glass bubbles could be considered glass-ball 

Christmas tree ornaments reduced in size to a diameter of 

60 microns (1/500 inch) which carry 500 lbs. psi, with 10% 

collapse and 90% survival at full strength, and .23 grams 

per cc true density as compared to silica sand at 2.4 grams 

per cc. The glass bubbles are like a white powder that pours 

like a liquid; and, because they are perfectly round--they 

roll like miniature ball bearings--have a slippery texture 

and free-flowing characteristics which can stream from the 

needle of a hypodermic syringe, and are quickly and easily 

incorporated into the casting mixture. During the experi

ment the writer wore a small paper mask, but subsequent con

ferences with Minnesota Mining Company officials assured her 

of no inhalation danger to an individual any more than that 

encountered within today's atmosphere, which is a nuisance 
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factor only. The lowest net price of $1.00 per pound is 

based on a 11,500 pound purchase; a single 80 pound box can 

be purchased for $2.35. 

The experiment with 3M Hollav M3.crospheres (a combi

nation of 3M Hollow CJ.ass Bubbles and a highly stable 

phenolic resin) produced a 25% weight loss, but, a few of 

the macrospheres floated to an access line in the flexible 

mold, producing a pleasing decorative effect--a factor to 

consider and explore for this very effect. The macrospheres 

are light brown in color and are much larger than the micro

spheres, being comparable to the size of a garden pea. This 

material could be successfully used to produce light weight 

and texturally acceptable sculpture. 

The experiment with fly ash was successful in weight 

reduction and would be exceptionally suitable for delicate 

sculptures of fine textured surfaces. Fly ash is the residue 

of lignite coal and is the ash that is collected by electro

static condensers at the top of the tall stacks used by 

utility companies in the production of electricity. The 

mixing must be carefully conducted as the ash is so fine it 

literally "flies" into the air. 

Bottom hole ash is also a residue of lignite used in 

the production of electricity and is actually the clinker 

found at the bottom of the stack, hence its name of "bottom 

hole." The clinker is of very light weight and can be used 
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in large sizes for very large, light weight sculptures, or 

it may be reduced to a size 16 mesh for light weight smaller 

sculptures of equal interest; all are of an equally interest

ing texture. 

A questionnaire survey of selected sculptors was 

made by the writer to formulate a reference for those inter

ested in high alumina cement as a casting medium. The 

writer's intent was to determine whether the cost of mate

rial, the ready availability of material, the weight of 

material, and other conclusions, were considerations made by 

a sculptor in his choice of medium. It was determined that 

these factors do influence sculptors and a summarization 

oould serve as a valid guideline for future investigators. 

The results of the survey were tabulated and placed 

in graph form in Figure 2. Approximately 58% of the total 

sculptors surveyed answered the questionnaire--expressing 

their interest, and establishing the fact by 100% that high 

alumina cement as a sculptural medium has not been known nor 

explored by United States artists. Forty-two percent of the 

sculptors surveyed had used Portland cement, and 57% felt 

that high alumina would be a viable medium. The survey 

further determined by 57% that costs,ready availability, and 

weights of mediums were influencing factors to be considered 

in a sculpture's development. While 86% expressed the 



Categories of Mediums 
used by 

Sculptors Surveyed 

a. Polyester Resin 
b. Portland Cement, 

w/dye; w/marble chips; 
and direct concrete 

c. Welded Steel 
d . Polyester Fiberglass, 

reinforced 

e. Acrylic, fiber 
and sand 
(build-up) 

1 . Is Cost a factor in choice of medium? 
2 . Is Availability a factor in choice of medium? 

1 
' 3 . Is Weight a factor in choice of medium? 

4 . Is Durability a factor in choice of medium? 
1 

' 5. Is Commission- determined a factor influencing choice? 
6 . Do you feel high alumina cement is a viable medium? 

' '7. Have you used high alumina cement as a medium? 
8. Can hiqh ~lumina be compared to bronze in. 

57 I 431 57143 
% % I % % 

Yes I No IYes INo 
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Fig. 2. Survey of High Alumina Cement Used as a Medium for Sculpture 
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opinion that durability is a very important aspect of choice, 

they indicated by 86% that commission-determined choice of 

medium was not a factor to be considered. 

The varied viewpoints expressed through the question

naire were interesting, informative, and proved conclusively 

to the writer that all of these contributing factors were 

worthy of investigation through the use of high alumina 

cement as a sculptural medium, and are common considerations 

made by 20th Century sculptors. 



CHAPTER V 

PRODUCTION GUIDELINES 

Hollow Core Casting Methods 

The writer experimented with hollow core casting 

methods as identified under "delimitations," producing 

appropriate sculptures in each category while exploring the 

credibility of high alumina cement as an inexpensive light 

weight medium of permanent quality. 

There were many reasons to advance for the considera

tion of hollow core sculpture. Working on the principle that 

a hollow sphere has greater tensile strength than a solid 

sphere, the writer could create a sculptural form of hug)!e 

proportions in hollow core construction which would remain 

light in weight and many times stronger than a counterpart 

cast in solid form. It would be much less expensive to cast 

hollow core since the method demanded a great deal less 

material, as well as being easily transported about the 

studio, and much less weight delivery cost to a purchaser. 

There were architectural considerations also, such as hollow 

core ornamental designs which could safely be secured into 

positioning more easily than a similar solid casting. Build

ings today are much more sculptural in concept, often using 

32 
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high rising, vertical or overhanding designs of intricate 

workmanship. 

In "The Technique of Sculpture" John w. Mills dis

cusses the many aspects of casting which cannot be fully 

covered here, but the writer consulted this reference as a 

source of excellent guidance toward completing the required 

experiments. Casting is a technique which has to be experi

enced individually, if it is to be learned, and it soon 

becomes a necessary tool which the sculptor needs to sharpen 

constantly by practice. 

In all casting experiments the writer learned to 

sieve bone-dry cement carefully through a 16 mesh screen 

wire form in order to maintain a constant consistency. "All 

hydraulic cements will slowly absorb water and carbon dioxide 

from air of high humidity and, if left long enough without 

suitable protection, or unsatisfactorily stored, they become 

lumpy and 'air-set•."l Even so, high alumina cement main

tained its superior strength although the setting time may 

be somewhat slowed. The lumps could be mashed to cement 

fineness again and used without problems; however, precau

tions were taken to store high alumina in a dry place, pre

ferably raised from the floor by battens. High alumina 

cement may be made hydrophobic (lacking strong affinity for 

1T. D. Robson, High Alumina Cements and Concretes 
(New York: John Wiley and Sons, Inc., 1962), p. 45. 
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water--said of colloids which are easily coagulated) 2 in the 

same way as Portland cement, by grinding with a small propor

tion of oleic acid, or stearic acid. It was also expedient 

at this point to be cautious against the use of any container 

that had been used with Portland cement as this condition 

would cause the high alumina cement to "flash-set" which is 

most undesirable. The sand and the aggregate were also 

examined each time for freedom from foreign matter and 

absolute bone-dryness of all materials. Using a large-sized 

plastic baby bath tub, as recommended by John Mills, all dry 

ingredients were carefully measured by the same container, 

placed in the mixing tub and slowly mixed to an even color 

with a short handled, claw-shaped garden tool, to be certain 

that all ingredients were thoroughly combined. This is a 

very important procedure because a pocket of unmixed sand or 

a pocket of unmixed cement, etc., would form a weakening flaw 

in the final cast. It is also important to note that clean 

water of drinking water standards, as well as clean mixing 

tools and cleanliness of all working equipment is absolutely 

necessary to wet-mix high alumina cement in order to avoid 

disappointing results. 

With progressive experience the writer could judge 

the total amount of mixture needed for the entire casting, 

2william Alan Neilson, ed., Webster's New Inter
national Dictionary, 2nd edition (Springfield: G. & C. 
Merriam Co., 1960), p. 1222. 
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and this full amount would be prepared in a dry mix state in 

order to insure ingredient consistency of each application to 

the developing sculpture. The mixing tub and its load of dry 

mix was slipped inside a large plastic garden bag to maintain 

cleanliness and to protect it from dampness. A plastic mix

ing bowl of twelve-inch diameter was selected for holding a 

small amount of the completed dry mix, to which clean drink

ing water was slowly added to achieve the proper wet con

sistency for application to the sculpture by hand compacting, 

or tamping with a small block of wood. The proper amount of 

water introduced into the dry mix to produce the wet mix was 

extremely important because too much water would weaken the 

strength of the cast. It was better to keep the mix somewhat 

dry, remembering to stir thoroughly at all times, then to 

make a simple test by patting a small amount held in one 

hand. If the surface became smooth, shiny, and held to

gether, it was ready for use. If it crumbled the mix was 

too dry and needed a few more drops of water--then testing 

again for the right consistency. 

Small amounts about the size of a large walnut were 

placed in position, pressed and tamped by hand, and worked 

evenly around the sculpture with each addition of wet mate

rial. It was found that a twelve inch mixing bowl filled 

with three to four inches of wet mix could be applied to the 

sculpture without problems, whereas larger mixing bowl 
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amounts could easily begin to hydrate--resulting in the loss 

of that particular mixture. 

About two hours in summer heat and three to four 

hours in winter's cooler weather were the allowable times for 

each wet mix before the process of hydration began, causing 

the cement to solidify and bind the aggregate. The writer 

found that a plastic bag covering the wet mix bowl helped to 

keep the material workable. 

High alumina cement sculpture must be kept damp 

throughout its production period to avoid dehydration; there

fore, water saturated cloths must surround the sculpture 

during the working period, and when left overnight the sculp

ture must be carefully wrapped in water saturated cloths, 

then covered with several layers of plastic, all being 

securely tied to prevent evaporation of water. Beginning 

work on the same sculpture the next day, the writer 

thoroughly watered the wrapped form; removed the ties, and 

maintained the soaked wrappings on the finished parts while 

continuing work on the unfinished parts, because each sec

tion of completed work is "curing out" at a different level 

in time. In this manner a much longer period of time can be 

utilized to produce a large sculpture which otherwise could 

not be accomplished in one continuous working period, unless 

it were done by more than one person in a marathon-like 

production. It is very important to remember that the best 
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method of ensuring an impermeable concrete is to use a low 

water-cement ratio, consolidate the material completely, and 

cure it throughly with water; such attention to curing is the 

first requisite to obtaining a very hard, dust-free surface. 

Layering Technique 

One hollow core casting experiment was completed by 

using a "layering" technique to produce a four foot female 

figure from a five piece plaster-of-paris mold which had been 

carefully prepared with three coats of shellac (dried 

thoroughly between coats); waxed with Johnson's floor paste 

wax and highly polished to produce a sealed surface that 

would not allow the mixing water of the cement medium to 

leach out into the mold. Such a malfunction would cause the 

high alumina cement to dehydrate (not leaving enough water 

within the mix to promote normal hydration, or setting, 

action), thereby producing a faulty, low strength cast that 

could crumble. Just before casting, each piece of the mold 

was prepared with a proper releasing agent (two coats of 

soft soap applied with a brush, each coat being dried and 

polished) before being placed in a clean water bath deep 

enough to fully cover each mold section and allowed to soak 

until all rising bubbles disappeared. 

The casting was made with a 2:1:1 mixture (two parts 

by volume of Secar 25,Q (white high alumina cement); one part 
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by volume of fine, white Penn sand, and one part by volume 

of Perlite aggregate, such mixture being compounded and 

thoroughly mixed in three different sessions to develop 

enough material to complete the entire sculpture. 

The four smaller parts of the five-piece mold were 

finished first, completing one part at a time. Taking a 

prepared part from its water bath, a 1/4 inch "skin" of 

"neat" cement (pure Secar 250 and water) was applied, first 

testing the readiness of application by, "when patted by 

hand the surface shines wet."3 The "skin" of the piece was 

applied evenly with an overall tamping action, being 

thoroughly compacted for a fine reproduction of detail. Upon 

the "skin" was placed a thin layer of loose, short strands 

of fiber glass gently tapped by the tips of fingers until it 

disappeared into the "skin" to greatly strengthen for tensile 

tension. Immediately added to the "skin" was a thin layer of 

the 2:1:1 perlite mixture which was also carefully tamped 

into position. 

The "layering" process of fiberglass strands followed 

by the perlite mixture was continued until approximately 

3/8ths inch was completed. At this point, preformed lengths 

of heavy (but hand bendable) wires were positioned for 

reinforcement of the sculpture, about two inches from the 

3John w. Mills, The Technigue of Sculpture (New York: 
Reinhold Publishing Corporation, 1 65), p. 88. 
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mold's outer edge. This placement prevents excess contrac

tion and expansion of the reinforcing wire which could cause 

cracks in the completed form. The writer then continued the 

"layering" process with a compressing action µntil 1/2 to 

5/8ths inch thickness was achieved which would give a ring

ing sound when tamped, an indication of desirable compactness 

of the completed piece. The last coat of mixture was evenly 

smoothed to aid the tensile strength of the piece, and atten

tion was given to thorough cleaning of each edge, as well as 

trimming each edge on an angle toward the center of the piece 

to ensure final and correct fit of all pieces within the com

pleted sculpture. 

Trim edge 

layer 

Fig. 3. Plaster Mold Diagram 

As each segment was completed it was wrapped in water 

saturated cloths, placed in a plastic bag and sealed for 

twenty-four hours of curing time. The entire front half of 

the sculpture had been formed in one piece "the fifth sec

The tion," and was completed in the same "layering" process. 

writer then assembled the cured, five-piece mold to determine 
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that good register had been obtained, then disassembled it 

to soak all pieces thoroughly in water. 

Placing the front half of the figure in a prone 

position upon a bed of water soaked cloths, backed by several 

layers of plastic sheeting, the writer quickly prepared the 

full amount of "neat" (cement and water) mixture which would 

be necessary to cement the five-piece mold together. Each 

watered segment of the mold received a substantial applica

tion of "neat" cement on all seams before being placed into 

position, and was subsequently checked for exact register of 

each piece to the front half of the figure. This procedure 

was completed one segment at a time, starting with the top 

section and working downward. As an indication of full seam 

coverage, it was necessary to determine that excess "neat" 

cement oozed out of each seam on the outside. Reaching into 

the hollow cavity to place extra "neat" cement upon the 

inside seam of each section as it went into position, the 

writer smoothed the inside seam with a pressing action to 

gain more strength in the weld. The outside seam remained 

rough and was chipped off during mold removal. Previously, 

long wires had been placed in horizontal positions underneath 

each section of the prone mold, in addition to long vertical 

wires running the length of the figure. As each section was 

cemented into place, the horizontal wires were brought 

together on top and tightened like a tourniquet to hold them 
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Fig . 4. Layering Technique 

a. Prone position of cast supported by table covered 
with several sheets of plastic , followed by several sheets 
of water-saturated muslin . 

b . Head segment of five - piece mold. 
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c . Preformed wire placed into position; registration 
of mold checked . 

d . Wire placed in hollow core base of mold . 

• 
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e . Back hal f of comple ted mold chipped off . 

f . Front half of mold in chipping process . 
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securely under full tension--followed by the tightening of 

the vertical wires. Each segment was constantly checked for 

good register at all times. 

This was a continual, one-time operation until the 

entire form was fitted and wired together, wrapped in the 

water saturated cloths on which it was lying, and thoroughly 

watered with a garden hose again before being fully wrapped 

in the plastic sheeting. The entire form was then bound with 

rope and tied for security in maintaining the constant mois

ture necessary for high alumina cement to reach its full 

strength and characteristic hard surface during its twenty

four hour curing period. At the end of this time, the waste 

mold was carefully chipped away to reveal an exact reproduc

tion of a female, hollow core form cast in white Secar 250 

high alumina cement of finely condensed, weather resistant 

texture. 

The fiberglass strands were used to produce tensile 

strength; the perlite aggregate was used to produce light 

weight; the "layering" technique was used to produce a hollow 

core form for further control of weight, and all three suc

cessfully resulted in a finely detailed, stone-like hard 

surfaced sculpture that is strong, but light in weight. 
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Ferro-cementa Technique 

A second hollow core technique in the form of ferro

cemento was completed by the writer, employing solid glass 

number 3 blasting beads as aggregate. 

In the mid forties Pier Luigi Nervi, an Italian 

engineer, and the father of ferro-cementa, developed this 

new, truly twentieth century material which is very thin and 

strong and can stand great strain without cracking. This 

technique can be employed to develop any desired shape of a 

single form, or it can be used to produce pre-cast elements 

for later assembly into monolithic form. 

The writer constructed a 6 foot 9 inch male contem

porary form of welded steel to which several layers of 

1/2 inch chicken wire were stretched and wired, each layer 

being slightly turned in order to reduce the 1/2 inch open

ings to 1/4 inch holes, maintaining a tight tension upon the 

wire at all times, in addition to forming several hollow core 

areas within the overall design of the sculpture. Upon com

pletion of the steel and wire structure, the entire form was 

sprayed with a coat of paint to prevent any possible rusting. 

Because of its vertical position, the writer was not 

successful in her first attempt at coverage with high alumina 

cement. The material crumbled and fell from the structure, 

making it impossible to complete. It was determined that the 

sand used in the first mixture was not sharp sided nor clean 
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enough, and the vertical position was presenting a problem 

since the writer was proceeding from the top of the structure 

in a downward action. Upon trying the same mix in an appli

cation from the bottom toward the top, the writer experienced 

the same crumbling which necessitated removing all of the 

cement mixture for a fresh beginning. After researching the 

problem with high alumina cement engineers in Norfolk, 

Virginia, the writer experimented with an admixture from the 

Thoro System, called Acryl 60, available from Blue Diamond 

Company in Dallas, Texas, at a nominal cost. A three to one 

solution (3 parts clean water to 1 part Acryl 60) was used 

as the mixing water for the basic 3:3:2 high alumina mixture. 

Acryl 60, a bonding agent improving adhesion within the 

cement mixture, completely solved the problem of placement 

upon a vertical structure by making the cement more plastic. 

Beginning again at the top of the structure because 

the writer found this position more easily controlled the 

wet cloths necessary for moisturizing the applications of 

high alumina mix; tamping and compressing by hand each thin 

layer of mix followed by a thin layer of glass fiber strands 

onto the taut, tightly tied chicken wire mesh form (to a 

thickness of approximately 3/Bths inch), successfully pro

duced a hollow core sculpture which glistens with a skin of 

reflective glass beads. 



a . Welded steel form, hollow core 
formation of 5 to 6 layers of half-inch 
chicken wire. 

b . Detail of hollow core shoulder 
of standing man. 
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c . Detail of hollow core hip joint 
of standing man. 

d . Detail of completed hollow core 
hip joint of standing man . 
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The basic mix ratio of 3 parts high alumina cement, 

3 parts sharp sand and 2 parts solid glass beads was used 

throughout the sculpture. The solid glass bead aggregate 

helped to produce a light weight form which is very strong 

and well balanced; however, the writer believes this result 

was obtained by the use of a thin ferro-cemento structure-

rather than from the weight of the aggregate which was only 

one ounce less weight than the same measurement of sharp 

brown sand. The solid glass No. 3 size sand blasting beads 

costs approximately 21 1/2 cents per pound and are available 

from Zero Southwest in Dallas, Texas. 

The ferro-cemento technique is a tedious one, but a 

very expressive method of achieving hollow core construction 

of extremely light weight and is well adapted to high alumina 

cement and its qualities of strength as well as beauty. 

Flexible Mold Hollow Core Technique 

A third hollow core casting experiment was completed 

by the writer, using 3M hollow glass bubbles as an aggregate 

in a Secar 250 high alumina mixture of 2:1:1 ratio (2 parts 

Secar, 1 part Ottawa fine white silica sand; 1 part hollow 

glass bubbles). This mix was well tamped into a hollow 

core silicone flexible mold (covered with .soft soap as a 

releasing agent) and backed by a water-soaked, thick plaster

of-paris three part piece mold to hold the flexible mold in 
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a . Flexible (silicone} hollow core 
mold , with slit opening , supported by its 
Plaster- of- Paris surrounding mold . 

b . Plaster- of-Paris mold 
assembled around flexible mold ; 
together by rubber (inner tube) 
Completed casting also shown . 
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place. All components were fitted together and held securely 

with tourniquets made of rubber inner tube bands, before 

being immersed into a water bath to cure for twenty-four 

hours. 

This experiment was very successful and produced a 

50% weight loss as compared to the same item being produced 

with a 2 part high alumina; 1 part sand; and 1 part small 

gravel aggregate casting mixture. 

The hollow glass bubbles, called Microspheres, were 

easily dry mixed into the high alumina cement casting mix

ture. Using only l/4th pound of hollow glass bubbles, the 

mix produced three items approximately 7" x 11"; 7" x 15", 

and 4" x 10", at a total cost of .88¢ for the microspheres. 

They may be obtained from Minnesota Mining Company, St. Paul, 

Minnesota, Attention: Special Enterprises Division, on a one 

time purchase of 14 pounds at $3.50 per pound; thereafter, a 

minimum order is 80 pounds at $2.35 per pound. These hollow 

glass bubbles have a 500 psi with a 10% collapse, and 90% 

survival of bubbles. The Microspheres performed excellently 

as a light weight aggregate, producing an acceptable, fine, 

hard surfaced sculpture. 

Fixed-in-place Core 

A fourth hollow core casting method, using a fixed

in-place styrofoam core executed in a 2:1:1 ratio (being 
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2 parts Secar 250 high alumina cement; 1 part ottowa silica 

sand, and 1 part 3M macrospheres) which produced a sculpture 

weighing 7 1/2 pounds, demonstrated a loss in cast weight by 

the incorporation of Minnesota Mining Company's new product, 

Macrospheres, as a light weight aggregate. When compared to 

a duplicate casting of 10 pounds which used a mixture of 

2 parts high alumina cement; 1 part silica sand, and 1 part 

fine gravel, it was determined that six ounces of macro

spheres aggregate produced a difference of 2 1/2 pounds loss 

in weight, or approximately 25% less. 

This new product, manufactured from 3M hollow glass 

bubbles and a highly stable phenolic (picric acid) resin, is 

of a much larger size than microspheres--being 3 to 6 milli

meters for each macrosphere. 

The procedure used to complete the "fixed-in-place" 

core casting experiment began with a soft soap (releasing 

agent) treatment of a two-part flexible mold, the bottom 

half of which was then stabilized within the bottom half of 

a water soaked, very thick, nine-part plaster-of-paris piece 

mold. The preformed expanded metal and styrofoam core was 

fitted into place and the macrosphere-cement casting mixture 

poured and tamped around the exposed core. The top half of 

the flexible mold was prepared with the casting mixture, 

carefully added to the finished bottom half of the cast and 

the remaining top parts of the watered, plaster-of-paris 
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Fig. 7. Fixed-in- Place Core Technique . 

b . Styrofoam core in place within flexible mold held 
securely by 9 piece plaster-of- paris mold. 

a. Preformed expanded metal lath and styrofoam core . 
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holding mold were placed in position--all components being 

checked for good register. The entire assembled mold was 

thoroughly secured by heavy rubber inner tube bands and wire 

tourniquets to produce the necessary tension for a success

ful cast; the whole structure being immersed in a water bath 

for twenty-four hours to cure. 

Six ounces of macrospheres were used in the experi

mental sculpture at a cost of $1.32 for a 7 1/2 pound form. 

The hollow macrospheres did not dry mix as readily as the 

glass bubbles, and in the final casting a line of macro

spheres floated to the cut access line of the flexible mold 

and followed this line along the surface, producing a pleas

ing decorative effect. 

Here, only, macrospheres appeared on the surface, 

the rest being distributed throughout the form without rising 

to the skin. The styrofoam core was removed, leaving a 

finely textured, hard surfaced, hollow core sculpture. The 

writer did not feel that the slight floating incident was 

detrimental to the sculpture. 

Light Weight Aggregates 

Exploration of light weight aggregate was accom

plished by the production of an appropriate sculpture, 

utilizing each particular aggregate as listed in "limita

tions" with the exception of styrofoam pellets. The writer 
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felt that the new material 3M Macrospheres, a combination of 

hollow, window-glass thickness of glass microscopic bubbles 

and a highly stable phenolic resin was a superior subject to 

investigate. Hollow macrospheres are spherical in shape and 

about the size of a garden pea. They are produced by 

Minnesota Mining Company in St. Paul, Minnesota where complete 

technical information can be obtained from their Special 

Enterprises Department. The density of a macrosphere is .20 

as compared to 1.9 of cement, and although it has a slightly 

permeable surface which, after casting, will not take on any 

more water, this fact did not prove to be a problem when 

casting with high alumina cement. Their strength varies with 

density and with size, but standards have not yet been set 

for this new product. The minimal order from 3M Company in 

St. Paul is a 14 pound test carton at $3.50 per pound, or 

approximately .22¢ per ounce. 

The hollow glass bubbles are also a new product of 

Minnesota Mining in St. Paul, and can be obtained at the same 

address as given for macrospheres. The microspheres are 

l/500th of an inch in size, or l/4th the size of a grain of 

salt. They are perfectly round and thin-walled (like a glass 

Christmas tree ornament), which description is only dis

cernable under a microscope. In telephone conversation wi th 

Mr. Ron Adlebert of Minnesota Mining, the writer learned that 

less shrinkage is encountered with the microspheres, a nd that 
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they add strength to the product while reducing its weight. 

The glass bubbles look like powdered sugar, but pour like a 

liquid and are chemically stable and nonporous. In the 

opinion of the writer, the microsphere aggregate was the 

most successful experiment completed. 

Perlite, as an aggregate, is well known to the build

ing trade and is extremely light weight. It is manufactured 

from expanded mica which is a silicate found in igneous and 

metamorphic rocks and the writer found that it worked well 

in high alumina cement mixtures, dry mixing without problem, 

but there was a tendency to float on top of the mixing water 

which took more mixing time, compared to other aggregates, 

to incorporate perlite into a workable mix. Perlite aggre

gate is very reasonably priced and is available at lumber 

yards. 

Chopped glass fibers, a product used to strengthen 

a sculpture without adding weight, has a welding action when 

the short strands, being gently tapped into a cement mix 

surface, intermingle to bind all of the area together, pro

viding an excellent tensile strength. The writer observed a 
~ 

slight expansion of the fibers when they were placed in the 

wet cement, but this seems to be an attribute. Glass fibers 

are almost weightless; they are available in woven matt form 

or the chopped strand form, and can be obtained from art 

supply houses. Glass fiber is an aggregate that contributes 
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to successful casting and one that the writer used in all 

sculptural productions. 

Industrial strength sand blasting beads are solid, 

and only slightly of less weight than sharp sand. A four 

ounce standard measure of sand equaled 7.5 ounces in weight, 

and the same measurement of solid glass beads equaled 6.5 

ounces in weight, or 86.666% less. Although this is a 

minimal advantage, it is the writer's opinion that the 

greater advantage lies in the decorative effect that is 

obtained from using the beads as an aggregate. Reasonably 

priced, the solid glass beads dry mix easily and can be 

obtained commercially in Dallas from Zero Southwest Company. 

Wood ash is a light weight product from your own 

fireplace. It mixes easily into a cement casting mixture, 

but it is of a caustic nature and technical data available 

from Lone Star Lafarge Company in Norfolk, Virginia warns 

that caustic alkalies seriously attack Ciment Fondu (high 

alumina cement). A small sample of the wood ash mixture was 

cured by the writer and placed outside in the summer/winter 

weather for about eight months. A recent check of this 

experiment indicated that parts of the cast were wearing 

away. It is possible to prewash (leach) the potassium and 

soda compounds from wood ash, but the threat of some form 

of caustic would probably still exist, therefore the writer 

feels wood ash is not a suitable aggregate. 
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Coal ash is a light weight by-product from stoves and 

furnaces, but could prove to be a problem to obtain since 

coal is not generally used for heating as it was fifty years 

ago. The writer has made a test sample of this material as 

an aggregate for high alumina mixture and the experiment was 

successful. Coal ash mixes well and produces a fine textured 

product which seems to be of a durable quality. 

Fly ash is a product of power plants using lignite 

coal, and this is the ash that is trapped by electrostatic 

conductors at the very top of the smoke stack and is of such 

a fine texture that it actually "flies" upon the slightest 

disturbance. It must be most carefully incorporated into 

the dry mixture and is therefore more difficult to use but 

it does produce a product comparable to glass bubbles in 

texture. This product is not easily obtained unless one were 

to contract for large amounts, but if a commercial product 

were contemplated the project would be worth pursuance. 

Bottom hole ash is also a product of power plants 

using lignite coal, and this is the ash or clinker that is 

left at the bottom of the smoke stack. It is extremely light 

weight, harsh in substance, but could be used in interesting 

sculptural forms. This product is also a matter of contrac

tion with the power plants and is presently being used in 

the production of Haydite bricks--an extremely light weight, 



59 

strong brick used in building foundations. This product 

could be used as an acceptable aggregate for very large, 

light weight sculpture. 

During this phase the writer achieved personal and 

written contact with highly qualified professionals in the 

field of architectural concrete, cement manufacturing company 

officials, and cement societies of the United States and 

Europe to try to attain information from their casting knowl

edge and experience. Some of the response was in the form of 

technical bulletins, and some responded with personal obser

vations--all of which were helpful in the completion of 

particular experiments. 

The writer also conducted a questionnaire investiga

tion with selected sculptors concerning the use of high 

alumina cement. The results of the survey were tabulated in 

graph form (see page 30). 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

This study was conducted for the purpose of experi

menting with particular hollow core casting methods in an 

effort to produce hollow core sculpture which would be light 

in weight, yet strong and durable for outdoor use as well as 

indoor use. In addition, the writer proposed to explore 

various aggregates for qualities of weight control in cement 

sculpture, as well as investigating high alumina cement for 

use as a suitable medium of low cost to the sculptor besides 

having intrinsic values that would enhance the visual accep

tance of the final product. In combination with research of 

available literature, and the pursual of information through 

an exchange of letters, telephone conferences and personal 

contacts with professionals who were proficient in cement 

application areas, and the studio production of these 

studies, the writer produced many sculptural forms which 

satisfactorily demonstrated the culmination of effort into 

guidelines which could be of interest in the field of 

sculpture. 

All of the methods producing hollow core forms were 

successful in application to the problem of light weight 

60 
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production which ranged in size from a two ounce object, to 

a six foot nine inch object of approximately ninety pounds. 

The ferro-cemento technique was one which proved to be very 

tedious in application, but the method was also one of the 

most rewarding in creative effort and aesthetically pleasing 

in form. 

The silicone flexible mold for casting in high 

alumina cement was a very interesting experience since this 

method can be used to cast very intricate objects subject 

only to the sculptor's ability to devise divisional lines of 

access to the mold for successful cement casting. A very 

important step is the easy removal of the flexible mold with

out injury to the sculpture, as well as preserving the 

silicone mold for another casting. With care these flexible 

molds will last through many castings and could be the basis 

of a profitable, commercial effort using high alumina medium 

with light weight aggregate to produce a sculpture of pleas

ing and permanent quality. The writer produced both wax (for 

a bronze) and cement castings from the same flexible mold as 

an experiment in comparison of material. Each sculpture 

manifested its own inherent qualities, assuming a nature 

peculiar to its individual form; therefore, the writer felt 

that a comparison could not be made on the basis of material, 

but one could be made on the basis of individual preference 

with relation to weight ••• the bronze being quite heavy 
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and the cement version, while exhibiting a compact image, 

being a great deal lighter in weight than its counterpart. 

All of the various aggregates used for weight control 

were successful with the exception of wood ash, and the 

hollow glass bubbles were felt to be the most successful in 

control of weight and ease of use. All of the aggregates 

were reasonable in cost, although the purchase of hollow 

glass bubbles would represent an initial cash investment but, 

in theory, the actual cost in terms of production is very 

nominal. 

To comment upon the permanent quality of cement 

sculpture, John Mills states, 

••• the life span of concrete sculpture cannot be 
assessed accurately, because concrete as we know it 
is not old enough to provide us with examples of 
any age. Modern concrete buildings have an esti
mated life of one hundred years, and it is safe to 
assume that concrete sculpture will last that long. 
If the sculpture is well cared for, given a regular

1 coat of cellulose or oil, it will last much longer. 

High alumina cement as a casting medium providing 

lightness of weight and less expense, in addition to being 

highly acceptable as to surface beauty of a permanent qual

ity, was, in the opinion of the writer, most successful in 

all areas of her research. 

1Mills, Sculpture in Ciment Fondu, p. 10. 
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High alumina cement does demand a thorough knowledge 

of its characteristics and the strict adherence to a few 

rules of application which, through the experience of actual 

casting, the writer did not find difficult to observe. In 

the area of weight control, high alumina cement does not 

weigh any less than other cements, but its potential lies in 

its hardness of surface, early strength, and fast curing 

attributes which allow either thin coats or poured applica

tions to produce light weight forms, because of less material 

used. The strength of the form is not sacrificed by the thin 

application because high alumina cement is more strong before 

and after curing than other cements, plus the added strength 

of the various aggregates which neither inhibit the thin 

application nor the poured method. 

The final casting of each experimental procedure with 

high alumina cement medium produced a finely textured surface 

which, if desired, could be tooled or colored but its own 

natural coloring was of an acceptable appearance in sculpture 

of permanent quality. 

John Mills points out that "little or no volumetric 

shrinkage will take place if concrete is properly cured."
2 

Another succinct point made by professionals in cement 

knowledge is the observation, the smaller the particle the 

more the surface area to be covered with cement. 

2 rdem, sculpture in Concrete, p. 22. 
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Also, "the sculptor must appreciate the necessity for 

compacting concrete to ensure the best possible results for 

his work, for on this depends its durability and strength. 113 

These are but a few of the technical points that are 

available for the learning by anyone interested in high 

alumina cement sculpture, but none are too difficult to per

form nor too technical for the sculptor to master. Perhaps 

one of the most constant conformities imposed by a high 

alumina cement medium is the factor of maintaining a watered 

atmosphere for the entire production of each sculpture. 

Each person will develop his own method of dealing with this 

requirement but, the writer learned to work surrounded by 

wet cloths. 

Sculpture requires a great amount of discipline,labor 

and patience to control the process of producing a work in 

three dimensions. In addition to these boundaries, the 

sculptor must also recognize the increasing expense of tradi

tional materials, as well as accelerating costs of sculptural 

equipment needed to complete the artist's visionary image. 

Although new materials are constantly being explored, 

and new methods of sculptural expression are being invented, 

the money involved is still a dictating factor to be con

sidered. These thoughts influenced the writer tCMard making 

3 Ib id. , p. 28. 
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a decision to explore the medium of high alumina cement as a 

material fulfilling the requirements of less expense and 

ease of use, while still maintaining the qualities of beauty 

and permanency. 

On the basis of completed experiments, the writer 

concludes that by using the method of hollow core casting 

and in the addition of various light weight aggregates, high 

alumina cement is a viable, inexpensive, weight controlling 

medium for the production of permanent quality sculpture. 

Recommendations for future study in this area would 

include continued review of relevant literature; exploring 

the possibility of combining unusual materials with high 

alumina cement such as casting clear or colored plastic as 

an integral part of the design; the use of air entraining 

agents in the alumina cement to produce sculpture especially 

suitable for extremely cold climates; and the investigation 

of new materials such as graphite fibers. A firm (Gougeon 

Brothers, Inc., 706-T Martin Street, Bay City, Michigan 

48706) is presently using graphite fibers in their sailboat 

manufacturing process. It is suggested that these long 

fibers could be used to produce such tensile strength as 

would preclude the need for structural steel. 

Since the Questionnaire Survey (page 30) did eS t ab

lish the fact that weight is a highly significant factor in 
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the choice of medium, the writer would suggest continued 

investigation of hollow core casting using styrofoam sheets 

to carve negative molds of component parts for later assembly 

into monumental sculpture. Further exploration into the 

ferro-cementa technique of developing component parts could 

also be a vehicle for production of light weight monumental 

sculpture. 

These are but a few of the myriad and exciting pos

sibilities open to the use of high alumina cement in the 

design and execution of light weight, permanent, aestheti

cally pleasing sculpture ranging from inches to monolithic 

proportions, of a strong centenarian material--newly emerg

ing as a twentieth century beauty, fully capable of freedom 

in expression of shape and form. 
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To; Leo Amino From: Ms. H. Melody, 
GTaduate Studt:.t 

Re : Que11tionnaiTe on High-alumina 
Ct:ment/Hollow Core casting 

Texas Woman ' s Uni-.ersity 
Department of Art 

Date o! Interview 9(21/78 Date Questionnajr~e: e -
ceived: /0/J/ rz_g ~7 

Thia questionnaire bas been formulated to identify intereat and ex
perience with High-alumina cement by 1culptors in the Dallas/Fort 
Worth area. The results will be documented by graph form a• a part 
o! a graduate study being conducted by experimentation in hollow core 
casting and the use of variou ■ aggregates, utilizing High-alumina cement 
as a viable, inexpensive, lightweight medium for permanent, qualitative 
sculpture. It i& suggested by the writer, !or your consideration, that 
High-alumina cement being a hard, good-weathering material, is es
pecially suitable to outdoor placement. Also, High-alumina cement be
ing a comparatively inexpensive material, sculptors could p:::oduce more 
pieces to reach the public than would be possible when using the more 
expensive medium of bronze, and, without sacrificing any part o! the 
sculptural detail when using the High-alumina cement medium. 

It would be very much appreciated if you would answer these ques
tions and, if you are interested in the final outcome of the consolidated 
information, the results could l)e forwarded to you at the end o! the ex-
periments. Yes ✓ No __________ _ 

I. 

2.. 

3. 

4. 

5. 

6. 

What casting medium (and ih ingredients) do you generally •..1se 
in your work? ______ __, ______________ _ 

~ A Mm 

a. Why did you choose this medium? Cost?~~~~~~

Availability? ~/ Commissioned determined? __ o: 
'Zib,,,,'t; bus ';j "' bl 4-1"' At:, cAA 

Is weight a signi!ic~ facto in yo'tr choic~ of edium? ___ _ 

Mo/ 
Is durability a iignificant factor in your choice of medium? __ 

Ac 1 
· . 

Do you think High-alumina cement i a viable medium !or 
purpose of casting qualitative II culpture? 4u a, 

Would you rate High-alumina cement as comparable to bron:r.e in 

durability?_____ surface acceptability? _______ _ 

~tL~~~• • 1~~J'./~~~~~ 
You may use the ck of t~!or ad~~oT~i~~~ 
care to do so. ~ r~~ /JJ~ ~,.,. ~ 
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July 18, 1977 

Mrs. Helene Melody 
6237 Alpha Road 
Dallas, Texas 75240 

72 

Ref: Concrete Sculture Articles 

Dear Mrs. Melody: 

Enclosed are the several issues of Concrete Construction 
and the fssue of the Journal of the American Concrete 
Institute whfch had the article on the Taft sculpture of 
Blackhawk. 
I hope they might be of use for your thesis. I shall be 
happy to send any additional material if I should come 
across 1t. Please keep this material as I have duplicates. 
Mr. Kirk and I w111 be most interested in the results you 
shall obtain in using concrete as a sculpture medium, please 
keep us inform@d of your progress. 

Yours very truly, 

~R~~ETE ASSOCIATES, INC 

l.ff.';ennedy, ~ 
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Advisory Division 

Cement and Conc~te Association 

D1rcaor 

Raymood Sharp, MIL.~. l>,pTl'!Lo,,4), tlC'E. FIM ... li.. FIStn.ctf, l'tHt,. 

Mr~ Tboaa■ A Melody 
62J7 Alpha Road 
O.llu 
Texa■ 752'to 

Dear Madaa, 

I Ot11l•t·• ',',\ :V.· 11.o\\,I 

T.:i~ph, ,, .,. t11.21s (,Ml 

Tea;• .?lil700 

Tde~rarru A<fv1,·r.:t~ l r,n :Ion S't'.. J 

PHP/MP 
10 November 1977 

I refer to your letter ot the 1 Noveaber addressed to Mr G Young of the 
Concrete Society which ha■ been paaNd to me. 

Unfortunately the Ceaent and Concrete Aaaociation does not give advice 
on High Ahaina ceaent, we only adviae on Portland ~nt concrete. However, 
you _,. wish to cont.ct the aanutacturera o! High Alumina Ceaent in this 
country and their addreas ia aa followai 

Lafarge .A.h•inOUJ1 Ceaent Co.,Ltd., 7)0 London Road, Grays, Baaex RM16 DfJ. 

I hope that thia intor.ation will be of soee aaaistance to you, and imy 
I wiab you 11Ucce•• in your theaia. 

Your■ faithfully, 

~~.t? 
~.:,., 

.,. Perkins 
ni dviaory lngineer 
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Decetl'ber s. 1977 

Hrs. Thomas A. Melody 
6237 Alpha Road 
Dallas, TX 75240 

Dear Mrs. Melody: 

Thfs fs a soaewhat belated response to your letter received in our office on Novellber 
11. 1977. 

The subject you have chosen to explore fs hfgh alU11ina ceaent as a sculptural lltdiua 
and I regret to advise you that our Association has no specific infonnation about 
this kind of ce11ent. As you probably know. al1111ina ce11ent is not c011110nly used 1n 
the United States or in No1·th Alllerfca; but. has achieved wide usage in Europun 
countries. 

Pertlaps. you could get soae fnfon111t1on by contacting Hr. John Metcalfe. who 1s 
SKretary-General of the British Precast Concrete Federation. Mr. Metcalfe .. y have 
infonnation at his disposal; and, in addition he ~ight be able to give you SOiie help 
with the other precast concrete federations on the continent. You can write Mr. 
Metcalfe at: 60 Charles Street. Leicester. LEl lFB England. 

Further. you 111y want to contact Mr. Hayden Jeffe,ry, Edi tor of PRECAST CONCRETE, 
Publishing Division. Cet11ent and Concrete Association. Wexhain Springs, 51ough. SLJ 
6PL ENGLAND. 

We hope that the above contacts ,nay be of some help to you. 
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SinceM!ly. 
// . . 11, J ,,: f:'..1,_,....,/J~A.~·· 
Robert W. Walton 
Executive Vice-President 
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LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
FONOU WORKS 730 LONDON FIOAO · GRAYS· ESSEX RM16 1NJ 

AG/HD 

Mn. Helene Melody, 
6237 Alpha Roa1I, 
Dallas, 
Texas 75240, 
li.8 • .A. 

Dea, Madaa, 

TILIX : 1171'11 (LAP.AM SJ 

3rd January, 1978. 

Sculpture 

We thank you for your recent letter on the above topic. 

As 7ou aay already know, Ci■ent Fondu Lafarge baa been auccesaful 17 
caployed to produce a variety of ornaaental abape• and aculpturea. The 
extrcaely rapid-hardeninc properties of the caent, and t.he ability 
to taithfull7 reproduce the original 110uld, offer the aculptor a strong, 
durable, attractive finiabed article. Mirror tiniahea •1 be obtained 
by placing the concrete onto a shiny non-abaorbent surface, auch as 
glaaa or non-poroua plaatic • .Artificial aarble baa been very 
effectiYel7 produced in thia aaMer. We produce a white c•ent, Secar 250, 
which haa alao been ueed in ai■ilar application.a. 

Alaoat any of the noraal ■oulding ■ateriala ■ay be used as a 
for■er tor the concrete, 110 long •• the a:,uld aurface do•• not abaorb 
wahr- fro■ the ■ix. One coaaon .. thod is to ae pluter ■oulds. However, 
the poroua surface of the pleater abould firat be aealed with a vanaish 
or ■i■ilar uterial. 

The type of ■ix to uae will priaarily depend upon the aize of the 
unit to be caat. Aa :,ou ■a7 already know, neet c•ent/wllter ■ixes usually 
have a high ahrinkage and a tendency to crack. l'or thia rea110n, such 
■ixes arc not generalq to be recoaaended. 

l'or nol"'Ml aize llhapea, a Ciaent rondu l.Afarge/aand ■ortar, or a 
Ciaen t fondu La.targe/aand/gra·nl concrete •1 be ued. Very lar,e 
,-culpturea 11117 require tbe incluaion of steel reintorcaent to proTide 
additional wpport. If finely detailed aculpturea are required, the use 
of a aortar •1 be nec: .... 17, to enable th• ■i.x to coe,letel7 fill the 
■ould easily. Vben po .. ible, the tendancy to add extra water to the 
■ix ahould be avoided, and where practical, tuping or 801N other for■ of 
coapaction should be Wied to conaolidate the ai.x tboroupl7. 

Once the article baa hardened, uauall7 between 2 and 4 hOW'a, soae 
fora nt curin« should be carried out. The .. thod to uae will depend on 
the Hize of the fini■hed aculpture. It pouible tb• vbole piece can be 
i•eraed ia a tank of water, ■prqins witb w~ter, coYeriag with wet 
sacking or polythene are otber .. tboda vlaich can be conaicler ... 

cont •••••••• 



76 

LAFARGEALUMINOUSCEMFNTCOMrA'-' LIMITEO - ·• 

Mn,. Helc-ne Melody. ~I'll Jariuar:\', 1!)71::i. 

We are enc-losing a number of copi cs of our Hour,;<> Joun1n I, 
Ci11ent Special. In them you will find a nllDlher of illustra1io11, .. whi ·n 
our products have been ust-u for this particulnr typt• of apµI i c::it ion. 

We trust t.he above pointE- wi11 be of somt> help to you. -Wf' 
are also enclo,:;ing a set of our literature which we tr·ust you wiJJ al'-<> 
find of interest. Should you conAider· we can be of a11~· furthcr ai,,,si,-.t.an(·e, 
do not hesitate to contact u .« ag-din. 

Yours faithfully, 
l..afar~ ~JnOUfi wient Co. Ltd., 

/ / I 1· ,,1 

c_ C¾~~}~---
TechniC'al S1~1·vi<e S<•ction. 

El1cl. Jo'ull TDS, C/S',-. 

c.c. Lo11c Star L..afarge C(,. 
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Library Information Service 

Cement and Concrete Association 

Mrs T A Melody 
6237 Alpha Road 
Dallas, TEXAS 752~0 
LT S A 

Dear Mrs Melody 

Wexham Springs 

Slough, Bucks 
SL3 6PL 
England 
Telephone Fulmer 2727 

Telex 84352 Advicrct Slough 

10 July 1978 

Thank you for your letter of 20 June to Mr Jeffery, which has 
been passed to us for action. 

~he only book that we have in our library which may be of 
possible use to you is 'Sculpture in Concrete' by John W Mills. 
This is published by Applied Science Publishers Ltd., 20 Ripple
side Commercial Estate, Ripple Road, Barking, Essex, England 
price £2.50. 

We reget that we are unable to help you with the names of 
artists. 

Yours sire~ 
C I Re~ (Miss) 
Information Officer 
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Advisory Dhition 

Cement and Concrete ASIOCiation 

Dirt-ct<'r 

Raymom.l Sharp, "48L ns. Otpll'll.()n,jl, H<.:f FIMunE, Fl~IIYC1l, l'1"1Hr 

Our ref: Rllf1/<g 

Jllra Thoaas A Kelody 
E2'Sl ilpha Road 
Dall&a 
Te:ua 75240 

Dear Jlra Melod,y 

\\,·•h.11n Sr,ri1•!(.•, SlllUllh SLJ 6PL 

T~lcr,hon,: Fuhi.:1 ~7 .!" 

(from LunLIM h:ch.rng,es 39S :i~7) 

Tc:ltgr11m, A,lv1cr.:1 Sl,.•u11h 

f ,,.,,1,,,,.olJ,n· '-' '. ,,,., , . ., •• : fo1r, , ··, . / ,~,h• .\"H I'' IV 
f ,1,•rlfl,.~l)f . .'.U ,,,.,., /,,,. , ~.,I .. ,., 

,,.,; .. . ,,...,, ,.,,.;,., .. , ,, ... ,i ... ,n, 

2 August 1 978 

Your letter to Jllr Netcal!e of the British Precast Concrete 1''edera tion wae 
forwarded to us in the hope that we might be able to help you. Our problem 
ia that high alumina ce~nt is not our product and therefore our knowledge 
of the material is ver,- limited., which leads me to lfomder why you wa.n t to 
use h.a.c. Pre1JW11Sbly _the main attraction is the potential epeed of demoulding 
due to the rapid hard8lting characteristics of h.a.c. In fact you can achieve 
close to the aaae properties by udng rapid hardening Portland cement (our 
material) and you would have a greater freedom for achieiting a variety of 
lighter coloura. 

References •hi~h may be of help to you are:-

Sculpture in Concrete - John V Jlille, London - NacLaren & Sons Ltd 1968. 

Sculpture in Ciaent l"ondu - John V Mills, London - C R B"ooks, 1959 

(now out of' print but may be obtainable from libraries) 

Spiel mi t Form und Strulctur - Hans F !rb - Be ton - Verlag G.m. b.H. 
Dusseldorf'. 

R II Tiller 
Het4 - Bu.ildjpg a: Structural lngineer1¥ Dept. 
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Standi ng Man 
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Stone Sentine l, Front View 
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Stone Sentinel, Top View 
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Girl Scout 
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