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Introduction 

The purpose of this bibliography is to provide an 
overview of published literature relating to the 
history, manufacture, deterioration, repair, and 
applications of concrete from 1900-1950. With 
rare exceptions, the bibliography covers only those 
texts, pamphlets, and serials written in the English 
language. The references have been divided into 
five sections: I. History and Evolution of Concrete 
as a Building Material; II. Concrete Manufacture 
and Design; III. Concrete Failure, Deterioration, 
and Repair; IV. Applications of Concrete; and V. 
Reference Materials. 

In order to provide a more complete review of the 
evolution of concrete, the first section extends from 
59 B.C. to 1950. The second section covers the 
materials, manufacture, and properties of concrete 
and cement. It includes the design treatments of 
cast stone, precast concrete, reinforced concrete, 
and prestressed concrete. It should be noted here 
that although a great deal of information exists on 
cast stone it is often not readily available. The 
third section provides only an overview of the 
extensive literature available on concrete failure, 
deterioration, and repair. Because the majority of 
sources on concrete repair were published after 
1950, this section emphasizes materials published in 
the past 30 years. Concrete failure and 
deterioration can occur for a myriad of reasons, 
and until the 1970's there were insufficient controls 
to ensure a quality product. Concrete was believed 
to be a "forgiving" material. That is, the rules for 
proportioning, mixing, and finishing concrete could 
be more or less ignored with no negative 
ramifications. It was not until the interstate 
highway system began to fail in the 1970's that the 
sensitive nature of concrete began to be explored. 
The increased usage of concrete in marine and 
offshore structures in the 1970's and 1980's 
emphasized further the problems of deterioration 
and the need for repair techniques. The fourth 
section focuses on the applications of concrete such 
as rural construction, highways, roads, and bridges, 
air raid shelters, ariplane hangers and air fields. 
The final section provides additional sources of 
information including bibliographies and the 
addresses of organizations and associations. 

The following publications were consulted 
extensively: 

1. American Concrete Institute, Joint ACI-ASCE 
Committee 441. History of Concrete: 30 B.C. to 
1926 A.D., Annotated. Bibliography No. 5. 
Detroit, MI: American Concrete Institute, 1965. 

2. Floyd O. Slate. Comprehensive Bibliography of 
Cement atul Concrete, 1925-1947. Lafayette, IN: 
Joint Highway Research Project, Engineering 
Experiment Station, Purdue University, 1952. 

3. Journal of the American Concrete Institute (and 
Proceedings), 1900-1950. 

4. Charles Spackman. Some Writers in Lime and 
Cement from Cato to Present Time. Cambridge, 
England: W. Heffer & Sons, Ltd., 1929. 

5. Robert G. Wiedyke, editor. American Concrete 
Institute 55-Year Index, 1905-1959. Detroit, MI: 
American Concrete Institute, 1960. 

In addition, a number of other sources were 
reviewed for relevant information including 
abstracts, journals, books, monographs; the on-line 
databases and/or card catalogues of the University 
of California, Berkeley, University of Illinois, and 
Cornell University; and proceedings and 
bibliographies of the Highway Research Board 
(now the Transportation Research Board). 
Dissertation abstracts and Evaluation and Repair of 
Concrete Structures: Annotated Bibliography, 
1978-1988, Volumes I and II by James E. 
McDonald and Willie E. McDonald were consulted 
for publications on the deterioration and repair of 
concrete. 

Each entry contains a complete citation and a 
concise annotation of the publication's contents. In 
addition to the author, title, publisher, and date of 
publication, when possible, each citation includes 
the number of illustrations, plates, tables, and 
diagrams. A number, either Roman or Arabic, 
which appears in brackets indicates that this is 
actually the first numbered page of the book even 
though it is not marked as page one. The inclusion 
of an appendix, glossary, bibliography, and/or 
index is also noted. In those cases where the first 
edition of a text could not be obtained, both the 
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first edition and the edition that was annotated are 
indicated. If an author's full name was not 
provided on the title page, an effort was made to 
locate and include the complete name in brackets. 
In order to accurately represent the purpose and 
contents of a publication, the annotations include 
quotes or paraphrasing of the author's own words, 
and, when possible, indicate the audience for whom 
the work is primarily intended. Entries are listed 
in that section which appears most relevant. 
However, since many publications address a variety 
of concrete-related issues, all sections where a topic 
might reasonably appear should be consulted. 
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History and Evolution of 
Concrete as a Building 
Material 

Primary Sources arri Early 
Investigators (59 B.C. 1900) 

Baker, Ira Obsborn. A Treatise on Masonry 
Construction. New York, NY: John Wiley & 
Sons, Inc., 1st edition, 1889, 10th edition, 
1909. [v|-xv, 745 p. incl. 244 illus., 100 
tables, 3 appen., index. 

This work develops and illustrates principles 
and methods of concrete construction. Baker 
explains the underlying principles of ordinary 
practice and makes suggestions for improving 
current practice. Common theories are 
compared with the results of practice, and only 
those theories verified by experiment or 
experience are recommended. The tenth 
edition includes numerous changes and 
substantial additions, most of which can be 
found in chapter VII, "Plain Concrete," 
chapter VIII, "Reinforced Concrete," chapter 
IX, "Concrete Building-Blocks," and chapter 
XXIII, "Elastic Arch." 

Rosendale, Ulster County, NY - are touched 
upon briefly in this work. 

. American Cements. Boston, MA: 
Rogers & Manson, 1898. [4J-299 p. incl. 
front., 40 illus., 26 tables, 1 diagr. 

In this theoretical chemical treatise, Cummings 
addresses the everyday user of cements as well 
as the cement manufacturer. The work focuses 
on the claims and merits of American rock 
cements. Cummings also discusses the 
chemistry, testing, and uses of cement as well 
as covering new manufacturing processes, the 
growth of the cement trade, and the resulting 
expansion of the market. Chapter VIII on the 
manufacture of rock cement discusses typical 
cement works in the United States including: 
Cummings Cement Works, Akron, NY, the 
Louisville Cement Works, Louisville, KY, the 
Lawrence Cement Works, Rosendale, NY, and 
the Empire Portland Cement Works, Warners, 
NY. 

Gillmore, Q[uincy] A[dams]. A Practical Treatise 
on Coignet Beton and Other Artificial Stone. 
New York, NY: D. Van Nostrand, Publisher, 
1871. [8|-107 p. incl. + 9 plates, 16 tables, 
index. 

Cummings, U[riah[. Hydraulic Cements, Natural 
and Artificial; Their Comparative Values. No 
Publisher Listed, 1887. [2|-32 p. 

Cummings first presented this paper at the 
366th meeting of the Society of Arts of the 
Massachusetts Institute of Technology, Boston, 
MA, on November 10, 1887. The paper 
considers and compares artificial and natural 
hydraulic cements. After discussing the 
materials, proportioning, mixing, and 
manufacturing processes of artificial cements, 
Cummings concludes by stating that artificially 
made cements are, as of that time, not equal in 
either durability or quality to natural cements. 

The first cement manufactories in the United 
States - Fayetteville, Onondaga County, NY, 
Williamsville, Erie County, NY, and 

This compilation includes the following papers: 
Gillmore\s "Report on Beton Agglomere; or, 
Coignet-Beton and the Materials of Which It Is 
Made," Professional Papers of the Corps of 
Engineers of the U.S. Army No. 19. 
Washington, D.C.: Government Printing 
Office, 1871; Ransome's Patent Silicious 
Stone; The Frear Artificial Stone; The 
American Building Block Company's Artificial 
Stone (The Foster and Van Derburgh's 
Patents); The Sorel Process (The Union Stone 
Company, Boston, Mass.); and Portland Stone. 
Gillmore's report forms the basis of the 
treatise. His paper first defines beton 
agglomere and then describes those materials 
which are and are not suitable for its 
manufacture. Also covered in the report is the 
fabrication, machinery, properties, uses, and 
cost of beton agglomere. The remaining 
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papers describe the varieties of artificial stone 
indicated in their titles. 

Note: Gillmore's "Practical Treatise on 
Limes, Hydraulic Cements, and Mortars," 
Professional Papers of the Corps of Engineers, 
U.S.A., No. 9 was first printed by D. Van 
Nostrand in 1863. 

Gillmore, Q[uincy] A[dams|. A Practical Treatise 
on Roads, Streets, and Pavements. New York, 
NY: D. Van Nostrand, Publisher, 1876. [6]-
256 p. incl. 70 illus., 10 tables, index. 

Gillmore addresses the builder as well as the 
non-professional. The treatise describes 
various methods for laying out country roads, 
compares the merits of different pavements 
under the varying conditions of traffic, climate, 
and locality, and gives practical suggestions 
with respect to the selection and application of 
materials. Refer to chapter V, "Streets and 
Street Pavements," and chapter VI, "Sidewalks 
and Footpaths," in particular. 

. Notes on the Compressive Resistance of 
Freestone, Brick Piers, Hydraulic Cements, 
Mortars and Concretes. New York: John 
Wiley & Sons, 1888. [vi], [2J-198 p. incl. 48 
tables, + 8 charts, 1 appen., index. 

The author describes a series of experiments 
for determining the compressive strength, 
specific gravity, and absorption ratio of 
hydraulic cement, mortars, and concretes made 
with cement, brick piers, and freestone. In 
this work, test samples for mortars and 
cements were made using Dyckerhoff Portland 
cement, Newark Co. 's Rosendale cement, 
Norton's cement, and National Portland 
cement. Gillmore refers to Barlow's tests of 
Portland stone, Reid's and Grant's tests of 
cement bricks, as well as Vicat's experiments 
with plaster prisms. 

Heath, A[rthur] H[eath]. A Manual on Lime and 
Cement, Their Treatment and Use in 
Construction. London, England: E. & F. N. 
Spon, 1893. [vi]-viii, [2]-215 p. incl. 2 illus., 
1 table, 1 appen., index. 

Derived from the "principal authorities," this 
manual defines/describes lime, various types of 
cement, and pozzolana and relates the methods 
for testing these materials. The majority of the 
text, however, is devoted exclusively to the 
manufacture, testing, and uses of Portland 
cement. 

The appendix consists of an article by J. 
Benton on the manufacture of Kankar lime, 
used primarily in the plains of the North of 
India. 32 pages of scientific books published 
by E. & F. N. Spon after the index might be 
of interest. 

Higgins, Bry [Brindley]. Experiments and 
Observations Made with the View of Improving 
the Art of Composing and Applying Calcareous 
Cements and of Preparing Quick-Lime: Theory 
of These Arts; and Specification of the Author's 
Cheap and Durable Cement, for Building, 
Incrustation or Stuccoing, and Artificial Stone. 
London, England: T. Cadell, 1780. [vi]-xi, 
[2]-233 p. 

A series of experiments and observations on 
lime-stone, lime, mortar, and cement comprise 
this work. The cement Higgins used for his 
experiments included one part pure, well-
burned slaked lime, seven parts of well-washed 
coarse and fine sand, and one part of fine bone 
ash. The materials were measured by weight, 
and by varying the proportions of coarse and 
fine sand Higgins obtained a coarser or finer 
mortar. Lime water was also used in the 
mixture. In section XXV, the architect James 
Wyatt reports the successful use of Higgins' 
cement as stucco on houses on Grosvenor 
Square and Conduit Street. 
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The Octagon House, Laurens, South Carolina, huilt in 1859 hy Zelotes Lee Holmes, was one of the first houses in that state to he 
constructed entirely from concrete. The walls, from 12-15 inches thick, were huilt of a mixture of lime, cement, sand and crushed rock that 
was put hetween planks into which mortar was poured. When one layer had cured, the planks were moved to the next higher level. Photo: 
National Park Service files. 

Hyatt, Thaddeus. "An Account of Some 
Experiments with Portland-Cement-Concrete 
Combined with Iron, as a Building Material 
with Reference to Economy of Metal in 
Construction, and for Security Against Fire in 
the Making of Roofs, Floors, and Walking 
Surfaces." London, England: Chiswick Press, 
1877. Reprinted with a Biography in A 
Selection of Historic American Papers on 
Concrete 1876-1926. Publication SP-52. 
Detroit, MI: American Concrete Institute, 
1976, pp. 51-99 incl. 24 illus., 17 plates, 2 
tables, 1 diagr. 

This is a detailed account of tests made by 
Hyatt in July of 1877 at David Kirkaldy's 
workshop in London. He intended to prove 
that concrete and iron beams were structurally 

economical and a more reliable fireproof 
construction than those methods then in use. 

Johnson, (Dean) J[ohn] B[utler], Materials of 
Construction. New York, NY: J. Wiley and 
Sons, 1st edition, 1898, 4th edition, 1907. 
[iii]-xv, [2]-795 p. incl. front., 642 illus., 8 
plates, 6 appen., index. 

Intended as a text and a reference book for 
students and engineers, this work was rewritten 
by M. O. Whitney and James Aston in 1919 as 
Johnson's Materials of Construction. Chapters 
IX - XV of the text are pertinent to the study 
and manufacture of concrete. Chapters IX -
XII deal with the nature, manufacture, testing, 
and properties of hydraulic cements, limes, and 
plasters. Chapters XIII - XV describe methods 
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of making mortar, concrete and concrete 
products, and the properties and uses of 
these materials. 

Le Chatelier, H[enri] [Louis]. Vve Ch. Dunod, 
editeur. Recherches Experimentales et 
Thioriques sur les Equilibres Chimiques. 
Paris, France: Libraire des Corps Nationaux 
des Ponts et Chaussees, des Mines et des 
Telegraphes, 1888. [6]-230 p. inch 6 + 
tables, 15 diagrs. 

In this work, Le Chatelier covers the 
experimental and theoretical study of the 
constitution of hydraulic mortars. Although 
the study focuses on the simpler, though 
analogous, bodies of plaster and barium 
silicates, Le Chatelier specifically examines the 
chemical reactions produced in limes of 
hydraulic cements either during calcination or 
hardening. 

The work touches upon historical works on 
plaster and reviews the most important works 
of previous investigators on hydraulic mortars. 
Le Chatelier's synthetic study of the calcium 
salts occurring in hydraulic limes and cements 
is presented in the conclusion. The text also 
includes notes on the most important advances 
in the theoretical knowledge of cements since 
its first publication in Annates des Mines, 
March-April 1888. 

A good English translation of this work was 
done by Joseph Lathrop Mack. Experimental 
Researches on the Constitution of Hydraulic 
Mortars. New York: McGraw Publishing 
Company, 1905. 

Lord, Arthur R[ussell|. "A Test of a Flat Slab 
Floor in a Reinforced Concrete Building." 
National Association of Cement Users 
Proceedings. Vol. 7 (1911), pp. 193-241. 
Reprinted with a Biography in A Selection of 
Historic American Papers on Concrete 1876-
1926. Publication SP-52. Detroit, MI: 
American Concrete Institute, 1976, pp. 121-
190 inch 16 illus., 6 tables. 

The report presents the results of a test for 
actual stresses in an eleven story reinforced 
concrete warehouse under construction at 
Minneapolis, MN, for the Deere and Webber 
Company. 

Loriot, M[onsieur|. A Practical Essay on a 
Cement and Artificial Stone, Justly Supposed to 
Be That of the Greeks and Romans, Lately Re-
Discovered by Monsieur Loriot, Master of 
Mechanics to His Most Christian Majesty, for 
the Cheap, Easy, Expeditious and Durable 
Construction of All Manner of Building; and 
the Formation of All Kinds of Ornaments of 
Architecture, Even with the Commonest and 
Coarsest Materials. London, England: T. 
Cadell, 1st edition, 1774, 2nd edition, 1775. 
[6]-55 p. 

During his travels, Loroit examined the 
majority of existing cement monuments 
constructed by the Romans in France, and in 
this work he claims that he has rediscovered 
the method by which the Romans prepared 
their mortar. The text describes the process in 
detail, giving general proportions and 
variations. Loriot also outlines the advantages 
of this cement in architecture. 

This pamphlet was originally published in 
French, and it appears to have suffered slightly 
in the translation. Memoire sur line 
Decouverte dans I'Art de Biitir, Fade par le 
Sr. Loriot, Mecanicien, Pensionnaire du Roi; 
dans Lequel I'On Rend Publique, par Ordre de 
sa Majeste, la Methode de Composer un 
Ciment ou Mortier Propre a line Infinite 
d'Ouvrages, tant pour la Construction, que 
pour la Decoration. Paris, France: Michel 
Lambert, 1774. 

This work is one of the first comprehensive 
field studies in the United States on a building. 
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Pasley, [Sir] Qharles] W[illiam]. Observations on 
Limes, Calcareous Cements, Mortars, Stuccos, 
and Concrete, and on Puzzolanas, Natural and 
Artificial; Together with Rules Deduced from 
Numerous Experiments for Making an Artificial 
Water Cement, Equal in Efficiency to the Best 
Natural Cements of England, Improperly 
Termed Roman Cements; and an Abstract of 
the Opinions of Former Authors on the Same 
Subject. London, England: John Weale, 1838. 
[2]-288 p. incl. illus, + 1 appen. 

This treatise details the various properties of 
limes, calcareous mortars, cements, and 
puzzolanas and presents Pasley's experiment 
based system for determining the quality and 
possible adulteration of cement. Pasley gives 
instructions on how to determine whether a 
calcareous stone is a water cement, a water 
lime, or a common lime. He also provides 
rules by which the comparative strength of 
calcareous cements and mortars may be judged 
experimentally within ten days. The 
experiments recorded in this treatise establish 
that cement is suitable for heavy masonry 
work. In addition, the results of his 
experiments with water limes and water 
mortars convinced Pasley that Aberthaw or 
blue lyas was the strongest English lime. 

An extensive appendix includes abstracts of the 
work, publications, and patents of pioneers in 
cement such as Vicat, Smeaton, Godwin, 
Rondolet, Belidor, and General Treussart. 

Redgrave, Gilbert R[ichard]. Calcareous Cements: 
Trieir Nature and Uses, with Some 
Observations upon Cement Testing. London, 
England: Charles Griffin and Company, 
Limited, 1895. [vi]-xiii, 238 p. incl. 30 illus., 
38 tables, 8 appen., index. 

In this work, Redgrave provides a reasonably 
comprehensive retrospective and historical 
review of cement and the cement industry. 
Portland cement, its history, specifications, 
manufacture, composition, and chemical 
analysis, is discussed in detail. Redgrave also 
discusses Scott's cement, Selenitic cement, 
cements produced from sewage sludge and the 
refuse from alkali works, and plaster cements. 

Other topics covered include: the wash-mill, 
flue and chamber drying processes, the 
grinding of cement, the composition of mortar 
and concrete, and testing. 

Reid, Henry. A Practical Treatise on Manufacture 
of Portland Cement: To Which Is Added a 
Translation of M. A. Lipowitz's Work, 
Describing a New Method Adopted in Germany 
of Manufacturing That Cement. Philadelphia, 
PA: Henry Carey Baird, 1869. Reid: [iv]-
xvi, [2J-110 p. incl. 1 illus., 3 plates, 2 tables. 
Lipowitz: [iv]-vi, [2]-78 p. incl. 25 illus., 3 
plates. 

Reid explains in detail the English system of 
manufacturing Portland cement, including: a 
consideration of the manufactory site; 
preparing and testing the raw materials; a 
description of the reservoirs, drying-plates, and 
coking-ovens; filling and unloading kilns; 
grinding burnt cement; experiments on the 
constructive value of Portland cement; and the 
uses of cement in marine architecture, and 
houses and road improvements. 

Originally intended to give contractors erecting 
cement works under Lipowitz's supervision a 
cost estimate, this treatise describes the 
manufacture of Portland cement as practiced in 
Germany. The contents of Lipowitz's book are 
the result of personal experience and practice. 
Some of the topics covered are: properties of 
good cements, testing, practical hints to 
manufacturers, uses and applications of 
cement, measures and weights, and the 
preparation of clay or loam. 

With regard to the endless kiln, Lipowitz 
describes the manner of working the raw clays 
in heated state and of drying the bricks and 
tiles formed of it regardless of the weather. 
The plans, sections and description of the 
machinery provided are according to their 
capabilities and size. 

Note: These two works were originally 
separate publications. A. Lipowitz, The 
Practical Manufacture of Portland Cement; 
with a Plan and Description of a Cheaply 
Constructed Endless Kiln for Burning Bricks, 
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Pottery, Chalk, and Portland Cement. 
Translated from Die Portland-Cement-
Fahrikation by W. F. Reid. New York, NY: 
E. & F. N. Spon, 1868. Henry Reid. A 
Practical Treatise on Manufacture of Portland 
Cement. New York, NY: E. & F. N. Spon, 
1868. 

compression and tension; bond of steel and 
concrete; plain concrete beams; and concrete 
beams reinforced with plain square, plain 
round, Johnson, Kahn, Johnson, Ransome, and 
Thacher bars. The overall results are recorded 
in prints, graphs, and tables. 

Smeaton, John. Narrative of the Building and a 
Description of the Construction of the 
Eddystone Lighthouse with Stone: To Which Is 
Subjoined, an Appendix, Giving Some Account 
of the Lighthouse on the Spurn Point, Built 
Upon a Sand. London, England: H. Hughs, 
1791. [vj-xiv, [2|-198 p. incl. front., + 23 
plates, 2 tables, 1 appen. 

In this renowned work, Smeaton relates the 
history and construction of Eddystone 
Lighthouse. Of particular interest is Book III, 
Chapter IV, "Containing Experiments to 
Ascertain a Complete Composition for Water 
Cements: with Their Results." In this chapter, 
Smeaton analyzes and/or examines shell lime, 
Plaster of Paris, and numerous types of 
limestone (Bridistow limestone in Devonshire, 
lime of Barrow in Leicestershire, white lyas of 
Somersetshire, clunch lime of Sussex, Sutton 
lime of Lancashire, Gray Lime of Berryton, 
Hampshire, and Blue Lyas Limestone at Lyme 
in Dorsetshire) to determine their suitability for 
water building. Smeaton conducted trials on 
white chalk, Plymouth marble, plaster, 
puzzolana, and clay as well. Perhaps the most 
important conclusion drawn by Smeaton 
through his experiments was that the presence 
of clay in limestone granted the material 
hydraulic properties. 

Talbot, Arthur N. "Tests of Reinforced Concrete 
Beams," Bulletin No. I, Urbana, IL: The 
University of Illinois Engineering Experiment 
Station, Urbana, 1904. Reprinted with a 
Biography in A Selection of Historic 
American Papers on Concrete 1876-1926. 
Publication SP-52. Detroit, MI: American 
Concrete Institute, 1976, pp. 121-190, incl. 38 
illus., 32 tables. 

This bulletin presents the results of Talbot's 
extensive testing of plain concrete in 

Vicat, L[ouis| J[oseph[. A Practical and Scientific 
Treatise on Calcareous Mortars and Cements, 
Artificial and Natural. Translated from French 
with Explanatory Notes by John T. Smith. 
London, England: John Weale, 1837. [xii]-
xiv, 302 p. incl. 3 plates. 

In this work Vicat follows up on Smeaton's 
discovery of the hydraulic advantages of clay 
in limestone. Vicat classifies calcareous 
materials, describes the qualities of different 
materials used with lime in the manufacture of 
mortars and/or calcareous cements, and 
provides a comprehensive study of clays. This 
treatise also provide observations on the effects 
of various substances on mortars, comparisons 
between antique and modern mortars, and a 
discussion of the experiments of Berhier, 
Belidor, Parker, Vitruvius, Loriot, and 
Smeaton. 

Vitruvius, Marcus Pollio. On Architecture. Edited 
from the Harleian Manuscript 2161. 
Translated from Latin by Frank Granger. New 
York, NY: G. P. Putnam's Sons, 1929. 
Originally Published in 50 (?) B.C. Volume I: 
[v|-xxxvi, [2]-317 p. incl. front., 8 illus., 
biblio., index. Volume II: [v|-xlvii, [2|-384 
p. incl. 12 illus., biblio., index. 

This two volume work printed in both English 
and Latin is based upon the oldest manuscript 
of Vitruvius, the Harleian 2767 and the Saxon 
scriptorium of Northumbria. The introduction 
allows the reader to follow the stages by which 
the Latin was translated into English. Relevant 
to the study of concrete are: Book II, 
"Evolution of Building: Use of Materials," 
chapters iv-vi and viii; Book V, "Public 
Buildings: Theatres (and Music), Baths, 
Harbours"; and the first four chapters of Book 
VII, "Interior Decoration." The translation 
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includes an index of architectural and technical 
terms and a history of the manuscripts of 
Vitruvius. 

Ward, W[illiam] E[vans], "Beton in Combination 
with Iron as a Building Material." 
Transactions of the American Society of 
Mechanical Engineers. Vol. 4. New York, 
NY: American Society of Mechanical 
Engineers, November 1882 and June 1883. 
Reprinted with a Biography in A Selection of 
Historic American Papers on Concrete 1876-
1926. Publication SP-52. Detroit, MI: 
American Concrete Institute, 1976, pp. 101-
120, incl. 3 illus. 

An account of the construction of William 
Ward's reinforced concrete house at Port 
Chester, NY in the 1870s. The Ward house is 
the oldest extant reinforced concrete building in 
the United States and was designated as the 
first engineering landmark structure by the 
American Concrete Institute and the American 
Society of Civil Engineers in 1978. 

Twentieth Century Publications 
and Investigators (1900-1950) 

"ACI Declares Ward House as Engineering 
Landmark." Journal of the American Concrete 
Institute. Proceedings. Vol. 75, No. 9 
(September 1978), pp. N20-N21, incl. 4 illus. 

Erected between 1873 and 1876, the Ward 
House is the oldest extant reinforced concrete 
building in the United States. The house 
demonstrated the practicality and potential of 
reinforced concrete as a building material and 
opened an entirely new field for civil 
engineering. 

Bennett, T|homas] P[enberthy]. Architectural 
Design in Concrete. New York, NY: Oxford 
University Press, American Branch, 1927. 24 
p. + 100 plates. 

This work is an historical survey of 
architectural concrete design. Bennett covers, 
in brief: early historical construction, Egyptian 
planning, Greek masonry, Roman construction, 
Byzantine vaults, the similarities and 
differences between Roman and modern works, 
elements of modern construction, artificial 
stone, monolithic concrete, interior design, 
bridges, ornamentation, and surface treatments. 

Blake, Marion Elizabeth. The Pavements of the 
Roman Buildings of the Republic ami Early 
Empire. Extract from the Memoirs of the 
American Academy in Rome, Italy, Volume 
VIII, 1930. [10J-159, incl. front., 2 illus., + 
50 plates, index. 

In this text, Blake presents a chronological 
study of the pavements of Rome and its 
vicinity. The materials, tools, and 
substructures are discussed briefly in the 
introduction. Blake's consideration of cement 
pavements is limited to those which were 
intended to serve decorative as well as 
utilitarian purposes. The use of cement mortar 
as a foundation for other types of floors is 
touched upon in other chapters as well. The 
chapters are individually referenced. 

. Ancient Roman Construction in Italy 
from the Prehistoric Period to Augustus. 
Carnegie Institution Publication 570. 
Washington, DC: Carnegie Institution of 
Washington, 1947. [ix]-xxii, 421 p. incl. 57 
plates, biblio, index. 

Based in part upon materials accumulated by 
Dr. Esther Boise Van Deman, this work is a 
chronological study of ancient construction in 
Italy with descriptions of the actual remains. 
The book is of interest to archaeologists, 
engineers, and historians. See chapter II, 
"Roman Building Materials," chapter IX, 
"Mortar and Similar Mixtures," and chapter X, 
"Concrete." 
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. Roman Construction in Italy from 
Tiberius Through the Flavians. Carnegie 
Institution Publication 616. Washington, D.C.: 
Carnegie Institution of Washington, 1959. [v]-
xvii, [3J-195, incl. 6 illus., + 31 plates, 
biblio., index. 

This monograph continues the research which 
the author first presented in Ancient Roman 
Construction in Italy from the Prehistoric 
Period to Augustus. Blake focuses on the 
architectural history of Rome and its immediate 
vicinity. The text indirectly provides an 
overview of how the Romans used tufa, 
pozzolana, cement, and lime in construction. 
The sections on "Engineering Works," which 
discusses roads, aqueducts, harbors, and allied 
waterworks, and "Public Monuments" are of 
particular interest. 

Burres, Warren G. "Concrete-Foundation of the 
Future." Modern Concrete. Vol. 34, No. 12 
(April 1971), pp. 26-29, incl. 5 illus. 

This article begins with a brief history of 
concrete from the Romans to Joseph Aspdin. 
Burres later focuses on the advancements of 
the past 100 years, such as the birth of the 
ready-mix, precast, prestressed, and block 
concrete industries. The article emphasizes the 
role which the concrete industry could play in 
solving future problems in housing, 
transportation, and ecology. 

Cassie, W. Fisher. "Lambot's Boats: A Personal 
Rediscovery." Concrete. Vol. 1, No. 11 
(November 1967), pp. 380-382, incl. 4 illus. 

This article discusses the author's investigation 
of Lambot's famous boat, possibly one of the 
earliest examples of reinforced concrete 
construction. 

Collins, Peter. Concrete: The Vision of a New 
Architecture, a Study of Auguste Perret and 
His Precursors. London, England: Faber and 
Faber, 1959. [5]-307 p. + 104 illus., incl. 
index. 

In this work, Collins describes the development 
of concrete from pise to beton and discusses 
the efforts of various architects to find its most 
appropriate form. The career of Auguste 
Perret is studied in detail as well. The 
chapters are individually referenced. 

Condit, Carl W. American Building Art: The 
Nineteenth Century. New York, NY: Oxford 
University Press, 1960. [vii]-xvii, [3|-370 p. 
incl. 139 illus., biblio., index. 

This book deals with the development of 
building techniques as the structural basis of 
modern building. See in particular chapter 
VIII on concrete construction. The endnotes 
for each chapter contain references, detailed 
descriptions of particular structures, 
explanations of technical terms, and 
explanations of the chemical and physical 
properties of structural materials. 

. American Building Art: The Twentieth 
Century. New York, NY: Oxford University 
Press, 1961. [vii[-xviii, [3]-427 p. incl. 134 
illus., biblio., index. 

A continuation of American Building Art: The 
Nineteenth Century, this volume on American 
building techniques covers the years from 1900 
to the late 1950s. The book is divided into a 
discussion of economic need, structural 
problems, inventions, and applications. Each 
chapter includes extensive notes on quantitative 
materials, scientific solutions of technical 
problems, and examples of the building 
technology. See chapter 6, "Concrete Building 
Construction," chapter 7, "Concrete Bridges," 
chapter 8, "Concrete Dams and Waterway 
Control," and chapter 9, "The Metropolitan 
Parkway." 
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Condit, Carl W. Daniel J. Boorstin, editor. 
American Building: Materials and Techniques 
from the First Colonial Settlements to the 
Present. Chicago, IL: The University of 
Chicago Press, 1st edition, 1968, 2nd edition, 
1982. [vl-xiv, [2J-329 p. inch 112 illus., 
index. 

Parts three and four of this work deal with 
concrete. Part three contains chapters on the 
history of plain concrete construction 
(buildings, brides, and dams) and reinforced 
concrete (buildings and bridges). Part four 
includes chapters on concrete framing for 
buildings, concrete bridges, concrete shells, 
and related forms. The text includes a 
suggested reading list. 

Davey, Norman. A History of Building Materials. 
London, England: Phoenix House, 1961. [x]-
[xiv], [2]-260 p. incl. front., 134 illus., 72 
plates, 1 appen., index. 

This book is intended for architects, builders, 
owners, antiquarians and archaeologists. 
Davey describes the development and use of 
new building materials,and new application 
techniques. See chapter 11, "Gypsum Plaster," 
chapter 12, "Limes and Cements," chapter 13, 
"Stucco," chapter 14, "Mortar and Concrete," 
and chapter 15, "Asphaltic Bitumen." Each 
chapter is individually referenced. 

The Edison Portland Cement Co. The Romance of 
Cement. New York, NY: Livermore & 
Knight Company, 1926. [4]-128 p. incl. 30 
illus., 5 tables. 

The primary purpose of this publication was to 
promote the use of Edison Portland Cement. 
This work provides a brief historical review of 
Portland cement and discusses the place of the 
Edison Portland Cement Company in the 
industry. Specifications and tests for Portland 
cement are discussed in the second part of the 
book. The text uses language which is largely 
non-technical. 

Fowler, 0[rson] S[quire]. A Home for All or The 
Gravel Wall and Octagon Mode of Building. 
New York, NY: Fowler and Wells, 
Publishers, 1st edition, 1849, revised edition, 
1856. [iv]-iv, [8]-192 p. incl. front., 30 illus. 

This book is considered by some to be one of 
the most influential tracts in American 
architectural history. Fowler introduced a new 
concept and method of building which was 
based upon Joseph Goodrich's poured concrete 
structure built in Milton, WI in the mid 1840s. 
The book was intended "to cheapen and 
improve human homes, and especially to bring 
comfortable dwellings within the reach of the 
poorer classes." 

Draffin, Jasper O. "A Brief History of Lime, 
Cement, Concrete and Reinforced Concrete," 
Journal of the Western Society of Engineers. 
Vol. 48, No. 1 (March, 1943), pp. 14-47. 
Reprinted in A Selection of Historic American 
Papers on Concrete 1876-1926. Publication 
SP-52. Detroit, MI: American Concrete 
Institute, 1976, pp. 5-38, incl. 1 illus., 4 
tables. 

In this article, Draffin traces the development 
of limes and cements from the Assyrians and 
Babylonians to modern times, and covers the 
physical and chemical properties of cement, 
proportioning and placement of concrete, and 
the development of reinforced concrete. 

Gregory, J[ohn] W[alter]. The Story of the Road, 
from the Beginning Down to A. D. 1931. New 
York, NY: The Macmillan Company, 1931. 
[v]-xii, [3]-311 p. incl. front., 3 illus., 20 
plates, index. 

The first part of this book is a historical 
introduction that discusses Roman roads, 
ancient British roads, Egyptian and 
Carthaginian roads, and the Inca roads of Peru. 
The second part covers the evolution of the 
modern road and discusses the principles of 
road construction and maintenance, road 
materials, and their effect upon Great Britain's 
economy and national policy. 

11 



Falling Water, in Bear Run, Pennsylvania, 1936-38, designed hy Frank Lloyd Wright, features the technology of cantilevered, reinforced 
concrete slah construction. Photo: Paul Mayan, Western Pennsylvania Conservancy. 

Hamilton, S. B. A Note on the History of 
Reinforced Concrete Buildings. National 
Building Studies Special Report No. 24. 
England: Her Majesty's Stationery Office, 
1956. [ii|-iv, 30 p. incl. front., 7 illus., + 12 
plates, 1 table. 

The author focuses on reinforced concrete 
developments from 1900 to the 1950s in 
Britain, including the founding of the Concrete 
Institute and the work of Francois Hennebique, 
Francois Coignet, Charles F. Marsh, and Duff 
Abrams. A list of technical and research 
papers, special reports, and bulletins published 
for the Building Research Station of D.S.I.R is 
included at the end of the report. 

Huxtable, Ada Louise. "Concrete Technology in 
U.S.A.: Historical Survey." Progressive 
Architecture. Vol. 41, No. 10 (October 1960), 
pp. 143-49, incl. 18 illus. 

This article is a brief historical survey which 
highlights the major developments in the 
history of concrete construction in the United 
States. 

"Landmarks in Concrete Technology." Concrete 
Construction. Vol. 12, No. 2 (February 1967), 
pp. 41-43, incl. 4 illus. 

This article is a compilation of 52 landmarks 
which represent the advancements in concrete 
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technology over time. It is a good source for 
important dates for cement, concrete, 
equipment, manufacture, and construction. 

Lesley, Robert W., John B. Lober, and George S. 
Bartlett. Forward by Floyd W. Parsons. 
History of the Portland Cement Industry in the 
United States with Appendices Covering 
Progress of the Industry by Years atul an 
Outline of the Organization atul Activities of 
the Portland Cement Association. Chicago, 
IL: International Trade Press, Inc., 1st 
edition, 1924. New York, NY: Arno Press, 
1972. 330 p. incl. front., 49 illus., 4 appen., 
index. 

This publication is a pioneering work in the 
American Portland cement industry. It 
includes chapters on: various calcareous 
cements; pioneers in natural cement; the 
discovery of Portland cement; the import of 
Portland cement into the United States; and the 
effect of World War I on the cement industry. 
Four appendices cover the history of the 
Portland Cement Association, historical notes 
on Portland cement manufacturers, and 
standard specifications and tests for Portland 
cement. 

McKee, Harley J. Forward by James Marston 
Fitch and James C. Massey. Introduction to 
Early American Masonry, Stone, Brick, 
Mortar, and Plaster. Washington, DC: 
National Trust for Historic Preservation and 
Columbia University, 1973. [2]-92 p. incl. 94 
illus., 11 tables, 1 appen., index. 

A summary of McKee's lectures on American 
masonry at Columbia University in 1972 
comprises this work. The monograph includes 
considerable information on technology, but the 
primary focus is upon the history of stone, 
brick, mortar, and plaster. The chapters are 
individually referenced. 

Newlon, Howard Jr., editor. A Selection of 
Historic American Papers on Concrete, 1876-
1926. Publication SP-52. Detroit, MI: 
American Concrete Institute, 1976. [iii]-vi, 
[31-334 p. incl. 138 illus., 17 plates, 48 tables, 
1 diagr., index. 

This important work contains a brief history of 
lime, cement, concrete and reinforced concrete 
written by Jasper O. Draffin. The 
development of concrete as a building material 
is then traced through a series of landmark 
papers by the following pioneers in natural 
cement: Thaddeus Hyatt, William Evans 
Ward, Arthur Newell Talbot, Arthur Russell 
Lord, C.A.P. Turner, Ernest Leslie Ransome, 
and Duff Andrew Abrams. A short biography 
precedes each individual paper. 

Prideaux-Brune, Diana Evelyn. Builder as-
Technical Innovator: Orlando Norcross atul 
the Beamless Flat Slab. A Thesis Presented to 
the Faculty of the Graduate School of Cornell 
University in Partial Fulfillment of the 
Requirements of the Degree of Master of Arts. 
August 1988. [iii|-vii, 199 p. incl. 43 illus., 4 
appen., biblio. 

This thesis covers the growth of the Norcross 
Brothers Company, and the development of the 
reinforced concrete beamless Hat slab by 
Orlando Norcross. The invention of the 
reinforced concrete mushroom system by 
C. A. P. Turner is also discussed, and chapter 
6 provides an interesting comparison of the 
Norcross and the Turner systems of Hat slab 
design. 

The four appendices include: 1. the Norcross 
Brother's holdings, 2. a list of buildings 
constructed by the Norcross Brothers Co., 3. a 
brief history of reinforced concrete, and 4. a 
list of buildings which used C.A.P. Turner's 
mushroom system extracted from Turner's, 
Examples of the Mushroom System of 
Reinforced Concrete Construction, 
Minneapolis, MN: C.A.P. Turner, 1912 and a 
list of Turner's patents. 
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Probst, E[mil]. Principles of Plain and Reinforced 
Concrete Construction. London, England: 
Edward Arnold & Co., 1936. [v]-xii, 344 p. 
incl. 211 illus., 13+ tables, index. 

This is a survey of the development in theory 
and practice of plain and reinforced concrete 
structures up to the 1930s. Probst bases his 
discussion of the most fundamental 
considerations in the use of concrete on 
observations from the laboratory and common 
practice. The text covers concrete in 
construction and the difficulties encountered 
with its performance. 

Ransome, Ernest L., and Alexis Saurbrey. 
Reinforced Concrete Buildings: A Treatise on 
the History, Patents, Design and Erection of 
the Principal Parts Entering into a Modern 
Reinforced Concrete Building. New York, 
NY: McGraw-Hill Company, 1912. Chapter 1 
Reprinted with a Biography in A Selection of 
Historic American Papers on Concrete 1876-
1926. Publication SP-52. Detroit, MI: 
American Concrete Institute, 1976, pp. 285-
306, incl. 15 illus. 

Part one of this treatise covers the history of 
reinforced concrete buildings, with special 
reference to patents granted in the United 
States. Part two includes Ransom's "Personal 
Reminiscence" and Saubrey's "Basic Patents 
and a Short Survey of the Early History of the 
Art" which contribute to the history of 
reinforced concrete construction. 

Spackman, Charles. Some Writers in Lime ami 
Cement from Cato to Present Time. 
Cambridge, MA: W. Heifer & Sons, Ltd., 
1929. |v]-xvii, 280 p. incl. index. 

Starting with Cato's De Re Rustica, Spackman 
annotates publications from the 18th century to 
1928. The entries average one to two pages 
and include: author, academic title(s) and 
professional affiliations, title of the book in its 
original language, first date of publication, and 
publisher (if known). Spackman discusses the 
author's research, opinions, etc. and often uses 

examples and quotes to better describe the 
purpose of the author's work. The reader is 
also referred to technical journals for reviews 
of books, especially those written in a foreign 
language. 

Titford, R. M., editor. Introduction by A. L. L. 
Baker. The Golden Age of Concrete. 
Published on behalf of Christiani & Nielson 
Ltd. by Dorothy Henry Publications, 1964. 
[v]-xvi, [2]-[106] p. incl. front., 7 illus., 36 
plates, + biblio. 

This book was written to celebrate the Golden 
Jubilee of the British firm Christiani and 
Nielsen Limited. Since the company was 
founded in Denmark in 1904, it has been a 
pioneering force in concrete technology. 
Largely written by members of the firm, this 
work was produced with the intection of 
making the history and uses of concrete 
interesting to a wide range of readers. 
Chapters 5 and 9 each have a separate listing 
of references. 

Witt, J[oshua| Qhitwood). Portland Cement 
Technology. New York, NY: Chemical 
Publishing Company, Inc., 1st edition, 1946, 
2nd edition, 1966. [vii]-xiii, 346 p. incl. 26 
illus., 28 tables, index. 

The first edition of this work summarized the 
development of the cement industry for over a 
century and included a history of the material 
from prehistoric times. The second edition 
covers an additional period of approximately 
twenty years. Chapter 24, "Miscellany," 
covers related abstracts and handbooks, 
bibliographies, organizations, and the location 
of cement plants in the United States and 
Puerto Rico. With the exception of chapters 1, 
15, and 22, each chapter includes references. 
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Concrete Manufacture and 
Design 

Materials, Manufacture, and 
Properties 

Abrams, Duff A. "Design of Concrete Mixtures." 
Bulletin No. 1. Chicago, IL: Structural 
Materials Research Laboratory, Lewis Institute, 
December 1918. Reprinted with a Biography in 
A Selection of Historic American Papers on 
Concrete 1876-1926. Publication SP-52. 
Detroit, MI: American Concrete Institute, 
1976, pp. 307-30, incl. 7 illus., 4 tables. 

This bulletin presents the results of extensive 
tests from which Abrams concluded that the 
strength of concrete "depends on only one 
factor-the ratio of water to cement." Abrams 
was the first to document the relationship 
between water content and concrete strength 
quantitatively. His work provided a cogent 
reason for the use of the driest possible 
workable mix and prompted the systematic 
proportioning of concrete mixtures. 

Bauer, Edward E. Plain Concrete. New York, 
NY: McGraw-Hill Book Company, Inc., 1928. 
[v]-xi, 346 p. incl. 131 illus., 17 tables, 2 
appen., index. 

This work is a combination textbook and 
laboratory manual. Concrete materials are 
discussed first. Methods of production are 
considered briefly with special emphasis on 
items which affect concrete quality. Other 
subjects covered are: field control methods, 
high-early-strength concrete, workability, 
waterproofing, placing, finishing, curing, 
sampling and testing of concrete. In the 
laboratory portion of the text, instructions are 
given for standard tests to measure the 
performance of cement and aggregates. 

Blanks, Robert F . , and Henry L. Kennedy. 77ie 
Technology of Cement and Concrete, Volume I. 
New York, NY: John Wiley & Sons, Inc., 
1955. [v]-ix, [3]-422p. incl. 131 illus., 50 
tables, index. 

This is the first volume of a two volume set 
which discusses the known facts about the 
materials used in making concrete, the qualities 
of these materials, and the properties, 
limitations, and uses of concrete. Particular 
attention is given to Portland cement. This 
volume treats the history and development of 
Portland cement, the economic import of 
cement, its uses and limitations, cementing 
materials and admixtures, and concrete 
aggregates. All of the articles in this book 
include references. 

Blount, Bertram. Assisted by William H. 
Woodcock and Henry J. Gillett. Cement. New 
York, NY: Longmans, Green and Co., 1920. 
[vii]-xii, [2]-284 p. incl. 84 illus., 5 appen,. 
index. 

This work marks the transition of concrete 
manufacture to a more scientific level. Blount 
discusses two groups of calcareous cements, the 
calcium silicate group typified by Portland 
cement and the calcium sulfate group typified 
by plaster of Paris, and he emphasizes the 
manufacture and composition of concrete. The 
book includes chapters on testing, methods of 
analysis, chemistry of portland cement, and the 
effect of various substances on cement. 
Appendix V covers foreign specifications for 
Portland cement. 

Bogue, Robert Herman. 77ie Chemistry of Portland 
Cement. New York, NY: Reinhold Publishing 
Corporation, 1947. [vii]-xv, [3]-572 p. 246 
illus., 3 appen., index. 

This work is written primarily for the cement 
chemist from the viewpoint of the research 
chemist. Bogue outlines the processes of 
cement manufacture and touches upon the 
physics of cement pastes and the design of 
concrete. Concrete itself is discussed only in 
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terms of its ingredients, cement paste, 
aggregate, water, or admixtures, which may 
become involved in chemical reactions. Part I, 
"The Chemistry of Clinker Formation," 
concentrates chiefly on high-temperature 
reactions in the dry state. Part II is devoted 
exclusively to "The Phase Equilibria of Clinker 
Components." Part III, "The Chemistry of 
Cement Utilization," discusses the reaction 
between cement and water or solutions. The 
chapters are individually referenced. 

Brightmore, A[rthur] W[illiam]. Structural 
Engineering. New York, NY: Cassell and 
Company, Ltd., 1st edition, 1908, 2nd edition, 
1913. [vi]-xiv, [2]-296 p. incl. 145 iilus., 
index. 

The author presents the principal ideas and 
methods underlying investigations in the design 
of structures. Chapter XV, "Concrete 
Structures Reinforced with Steel Rods Where in 
Tension," and chapter XVI, "Reinforced 
Concrete Design," which is in the second but 
not the first edition, are particularly relevant. 

Crane, Theodore. Thomas Nolan, editor. 
Concrete Building Construction. New York, 
NY: John Wiley & Sons, Inc., 1927. [vii]-xv, 
[2]-689 p. incl. numerous illus., tables, and 
diagrs., 1 appen., biblio., index. 

This work is a practical presentation of the 
accepted principles and formulas of concrete 
design as applied to buildings. Topics 
discussed include: bending moments, shear, 
diagonal tension, and bond, the design of beams 
and slabs, continuous beams and building 
frames, bending and direction compression, 
columns, footings, cost estimation, formwork, 
reinforcement, and the properties and 
manufacture of concrete. The book contains 
numerous appendices and a bibliography 
organized by topic abstracted from a 
bibliography prepared by Duff A. Abrams. 

Desch, Cecil H. Tlie Chemistry and Testing of 
Cement. London, England: Edward Arnold, 
1911. [v]-xi, [2J-267 p. incl. 19 illus., 5 plates, 
33 tables, 2 appen., index. 

This treatise is the precursor of The Chemistry 
of Cement and Concrete, New York, NY: 
Longmans, Green, & Co., 1935, written by F. 
M. Lea and Cecil Desch. It is written from the 
chemist's point of view and deals almost 
exclusively with the chemical aspects of cement 
testing. The first chapter covers the history of 
calcareous cements, and the proceeding chapter 
describes the raw materials and the processes of 
cement manufacture. The rest of the text is 
devoted to a discussion of setting and 
hardening, physical and mechanical properties, 
concrete and artificial stone, the resistance of 
cement and concrete to destructive agents, and 
the chemical analysis of cements. 

Eckel, Edwin C. With Contributions by Ernest F. 
Burchard and Others. Portland Cement 
Materials and Industry in the United States. 
Bulletin 552. Washington, DC: Government 
Printing Office, 1913. [31-401 p. incl. 2 illus., 
19 plates, numerous tables, biblio., index. 

This report was prepared for individuals who 
owned lands which contained deposits of marl, 
limestone, or clay and cement manufacturers. 
The report is intended only as a discussion of 
the Portland cement materials of the United 
States. It is neither a manual of cement 
manufacture nor a guide to cement testing or 
utilization. Parts I and II describes the 
chemical and physical properties which all 
Portland cement materials must have. Part I 
also includes a brief sketch of the Portland 
cement industry. Part III covers the known 
cement resources in the United States. 

. Cements, Limes and Plasters: Their 
Materials, Manufacture and Properties. New 
York, NY: John Wiley & Sons, 1905. [iii]-
xxxiv, [2|-712 p. incl. 165 illus., 254 tables, 
index. 

This volume is a comprehensive work on the 
manufacture and properties of cements, limes, 
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and plasters. The introduction covers the 
hi: ' -ry of the principal cementing materials, 
trends in costs and prices, and chemical, 
physical and geological data. The rest of the 
text is devoted to a consideration of the origins, 
composition, properties, manufacture, and/or 
utilization of plasters, limes, and various types 
of cements. Some of the chapters include 
references. 

Evans, R[hydwyn] Hoarding], and C[harles] 
B[ryan] Wilby. Concrete: Plain, Reinforced, 
Prestressed, Shell. New York, NY: American 
Elsevier Publishing Company, Inc., 1963. [v]-
viii, 252 p. incl. 62 illus., 19 tables, biblio., 
index. 

the Committee on Education and Special 
Training of the War Department. Hatt and 
Voss attempt to span the gap between the 
trained mechanic and the foreman. The two 
volumes cover reading of blue prints, 
calculation of quantities, estimation of cost, 
inspection, proportioning and tests of materials, 
selection and disposition of equipment, 
organization of the gang, staking out, 
excavating of formwork, measuring, mixing, 
and depositing concrete, and protecting the 
work. Various types of concrete construction 
such as column footings, reinforced concrete 
frames, pre-cast stone, roads and pavements are 
covered. 

This book was written for the use of students 
and practicing structural engineers and 
architects. It deals with the basic theory for the 
design of structural elements of reinforced and 
prestressed concrete. 

Gillett, Halbert P[owers], and Charles S[hattuck] 
Hill. Concrete Construction, Methods and 
Cost. New York, NY: The Myron C. Clark 
Publishing Co., 1908. [iii]-viii, 690 p. incl. 
303 illus., 37 tables, index. 

This is a detailed treatise on the methods and 
cost of concrete construction written solely from 
the viewpoint of the builder of concrete 
structures. The work provides information 
specifically for the contractor, designing 
engineer, and architect. 14 pages of 
advertisements located after the index might be 
of interest. 

Hatt, William Kendrick, and Walter C. Voss. 
Concrete Work: A Book to Aid the Self-
Development of Workers in Concrete and for 
Students in Engineering, Volumes I and II. 
New York, NY: John Wiley & Sons, Inc., 
1921. Volume I: [vii]-xix, 451 p. incl. 224 
illus., 51 tables, 7 appen., index. Volume II: 
[iii]-xiv, 206 p. incl. 37 illus., index. 

This is the first of the Industrial Texts of the 
Technical Series published in connection with 

Hodgson, Fred[erick] T[homas]. Mortars, 
Plasters, Stuccos, Artificial Marbles, Concretes, 
Portland Cements and Compositions; Being a 
Thorough and Practical Treatise on the Latest 
and Most Improved Methods of Preparing and 
Using Limes, Mortars, Cements, Mastics and 
Compositions in Constructive and Decorative 
Work, Including a Practical Treatise on 
Reinforced Concretes. Chicago, IL: Frederick 
J. Drake & Co., Publishers, 1906. [5]-520 p. 
incl. numerous illus., plates, and tables, index. 

The text of this work is gleaned from letters 
and descriptions prepared by manufacturers and 
users of Portland cement; scientific society 
reports; Government Bulletins; treatises, books 
and journals on concrete and cement; and the 
author's personal experience. Hodgson covers 
the materials, tools, relevant terminology, and 
methods of concrete construction. See 
"Miscellaneous Matters" and "Cements and 
Concretes and How to Use Them" for 
information on scagliolia, artificial marbles, 
marezzo, and concrete mosaics. The 
introduction provides a brief history of 
concrete. 
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Hool, George A., Nathan C. Johnson, and S.C. 
Hollister with chapters by Harvey Whipple, 
Adelbert P. Mills, Walter S. Edge, A. G. 
Hillberg, and Leslie H. Allen. Concrete 
Engineers' Handbook: Data for the Design and 
Construction of Plain and Reinforced Concrete 
Structures. New York, NY: McGraw-Hill 
Book Company, Inc., 1918. [v]-xxiii, 885 p. 
inch numerous illus., tables, and diagrs., 5 
appen., index. 

Intended as a working manual for the engineer, 
this handbook is a concise compilation of then 
current knowledge pertaining to concrete and 
reinforced concrete. The authors present 
complete data and details for making and 
placing of concrete and design and construction 
of the principal types of concrete structures. 

Hool, George A., and Nathan C. Johnson, editors-
in-chief. Handbook of Building Construction, 
Data for Architects, Designing atid Constructing 
Engineers, and Contractors, Volumes I and II. 
New York, NY: McGraw-Hill Book Company, 
Inc., 1920. Volume I: [vii]-xliv, [2]-802 p. 
inch numerous illus. and tables. Volume II: 
[803J-1474 p. inch numerous illus. and tables, 
10 appen., index. 

These volumes were written to provide the 
architect, engineer, and builder with a reference 
work covering the design and construction of 
the principal kinds of modern buildings with 
their mechanical and electrical equipment. 
Sections 2, 3, 5, and 7 of Part I, section 2 of 
Part II, and section 2 of Part III are particularly 
relevant to concrete construction and design. 

Hool, George A., and Harry E. Pulver. Concrete 
Practice: A Textbook for Vocational and Trade 
Schools. New York, NY: McGraw-Hill Book 
Company, Inc., 1926. [vii]-xiii, 369 p. incl. 
front., 170 illus., 2 tables, 13 appen., index. 

Intended primarily for students in vocational 
courses, this text covers the fundamentals of 
concrete practice; proportioning, mixing, 

and placing; contracts, specifications, and plans; 
cost estimates; laboratory methods; and field 
work. Pioneers in concrete such as Aspdin, Le 
Chatelier, Parker, Saylor, and Vicat are also 
mentioned. 

Lazell, E[llis] W[arrenJ. Hydrated Lime: History, 
Manufacture and Uses in Plaster-Mortar-
Concrete. Pittsburgh, PA: Jackson-Remlinger 
Ptg. Co., 1915. [9|-95 p. incl. front., 20 
illus., 3 appen., index. 

This manual directs the attention of architects, 
builders, engineers, and contractors to the 
comparatively new form of hydrated lime which 
possesses many advantages over the older lump 
lime. Lazell emphasizes the chemistry, 
characteristics, and various uses of hydrated 
lime. This text includes an extremely brief 
history of the use of lime as a binding material. 

Lea, Frederick] M[easham], and Cecil H. Desch. 
77ie Chemistry of Cement and Concrete. New 
York, NY: Longmans, Green & Co., 1935. 
[iii]-xii, 429 p. incl. 80 illus., 10 plates, 80 
tables, 3 appen., index. 

Revised from Desch's The Chemistry and 
Testing of Cement, this treatise is largely the 
work of Lea. The present work is intended for 
the chemist, the engineer and the architect and 
gives a general survey of the chemistry of 
cement and concrete. Topics covered include: 
the history of calcareous cements, the 
constitution of cement, the nature and properties 
of the compounds it contains, and the properties 
of set cements and the hydrated compounds 
present in them. 

McMillan, Franklin R. Introduction by F. E. 
Schmitt. Basic Principles of Concrete Making. 
New York, NY: McGraw-Hill Book Company, 
Inc., 1929. [v]- xv, 99 p. incl. 32 illus., 7 
tables. 

The larger part of this text first appeared as a 
series of articles in Engineering-News Record 
published during April and May of 1929. With 
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the exception of additional material on strength 
and permeability, only minor modifications 
were made to adapt the original text to a book 
format. Written for the engineer and the 
superintendent, this book presumes familiarity 
with concrete production/construction and some 
knowledge of published literature. McMillan 
discusses the underlying principles and design 
of concrete mixtures and the importance of 
proper construction methods. 

New concrete replacement balusters used to repair this cast 
concrete railing on the 1914 Shepperd's Dell Bridge in the 
Columbia River Highway Historic District, Oregon, were cast 
from original molds. Photo: James Norman, Oregon 
Department of Transportation. 

Meade, Richard K. PortlatuI Cement: Its 
Composition, Raw Materials, Manufacture, 
Testing ami Analysis. Easton, PA: The 
Chemical Publishing Company, 1st edition, 
1906, 3rd edition, 1926. [viii]-xii, [2]-707 p. 
incl. 206 illus., 74 tables, 1 appen., index. 

This book is one of the earliest twentieth 
century standard references on the manufacture 
of cement written and published in the United 
States. Originally, this work was intended 
primarily for use by chemists and cement 
inspectors and described methods of test and 

analysis only. By the third edition, however, 
the section on the manufacture of cement has 
become the largest part of the book, making the 
text useful to engineers and others interested in 
the mechanical features of the process. 

The treatise was first published in 1902 as The 
Chemical and Physical Examination of Portland 
Cement. The 3rd edition was rewritten to cover 
the latest advances in cement making, and the 
subject matter was increased by almost 200 
pages. The majority of material was added to 
the section on "Manufacture." A few new 
methods of analysis were added to the section 
on "Analytical Methods" and the section on 
"Physical Testing" was modified to reflect the 
then current American standard specifications 
and methods of testing. 

Radford, William A., editor. Cement and How to 
Use It: A Working Manual of Up-to-Date 
Practice in the Manufacture aiui Testing of 
Cement; the Proportioning, Mixing, and 
Depositing of Concrete, and Its Application to 
All Forms of Concrete Construction, Plain and 
Reinforced; with Special Chapters on 
Concreting Tools and Machinery, Water-
Proofing, Working Rules, Etc. Chicago, IL: 
The Radford Architectural Company, 1910. 
369 p. incl. front., 113 illus., 18 plates, 22 
tables, index. 

The preface states that this volume was 
published in response to numerous requests for 
a practical working guide written in simple, 
non-technical language. The book provides a 
practical vs. a theoretical discussion of cement 
and concrete construction, and the use of higher 
mathematics and engineering formulae has been 
avoided. Subjects discussed in the text include: 
the selection of cement and aggregates, the 
principles of proportioning and mixing concrete, 
testing, and its use in various forms of 
construction (ice-houses, drain-tile, sewer pipe, 
farm construction, and columns). The work is 
intended for steel workers, carpenters, 
plumbers, and sanitary engineers as well as 
concrete workers. 
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, editor-in-chief. Radford's Cyclopedia of 
Cement Construction: A General Reference 
Work on Up-to-Date Practice in the 
Manufacture and Testing of Cements; the 
Selection of Concreting Materials, Tools, ami 
Machinery; the Proportioning, Mixing, atui 
Depositing of Concrete, and Its Application to 
All Types and Details of Construction, Plain, 
Ornamental, and Reinforced; Together with 
Analysis of the Principles of Constructive 
Design, Cost Estimating, and the Allied 
Branches of Stone ami Brick Masonry ami Steel 
Construction. Chicago, IL: The Radford 
Architectural Company, 1910. Volume I: 352 
p. incl. front., 34 illus., 98 plates, 24 tables, 
biblio., index. Volume II: 336 p. incl. front., 
114 illus., 33 plates, 14 tables, biblio., index. 
Volume IV: 359 p. incl. front, 6 illus., 33 
plates, 14 tables, 18 diagrs., 1 appen., biblio., 
index. 

construction of the Poe Lock at St. Marys Falls 
Canal, Michigan, under the direction of the 
U.S. Army Corps of Engineers. This work is 
written for the engineering community of the 
early 20th century and thoroughly covers the 
classification, manufacture, preparation, testing, 
properties, and uses of concrete. 

Appendices include: a progress report of the 
committee on uniform tests of cement, 
American Society of Civil Engineers presented 
at the annual meeting, January 21 , 1903, and 
amended at the annual meeting, January 20, 
1904; a report from the committee on standard 
specifications for cement, American Society for 
Testing Materials; and the method suggested for 
the analysis of limestones, raw mixtures, and 
Portland cements by the committee on 
uniformity in technical analysis, New York 
section, Society for Chemical Industry. 

This cyclopedia is a comprehensive reference 
work/practical working guide on cement and its 
application to plain, ornamental, and reinforced 
concrete that is directed toward builders, 
contractors, masons, steel workers, and others. 
The use of advanced mathematics, engineering 
formulae, and technical terminology is avoided. 

Volume I discusses the cement industry, the 
origin and early history of cement, materials, 
mixing, depositing, and waterproofing as well 
as tools and equipment. Volume II covers plain 
concrete construction, uses of concrete on the 
farm, reinforced concrete construction, and 
reinforcing materials and systems. Volume IV 
includes a disparate mixture of subjects. It 
discusses the origin and early history and covers 
cost estimation, concrete practices, concrete and 
fire insurance, and ornamental concrete. 

Sabin, Louis Carlton. Cement arul Concrete. New 
York, NY: McGraw Publishing Company, 1st 
edition, 1904, 2nd edition, 1907. [iii]-xi, 572 
p. incl. 32 illus., 165 tables, 3 appen., index. 

Spackman, Charles. Tlie Manufacture of Portland 
Cement. Dublin, Ireland: E. Ponsonby, 1902. 
[3]-28 p. incl. 3 tables. 

Reprinted from the Department of Agriculture 
and Technical Instruction for Ireland Journal, 
No. 2, Vol. Ill, this pamphlet was intended to 
entice the cement industry into Ireland. The 
first two sections contain a standard description 
of the materials and manufacture of Portland 
cement. The rest of the text, however, focuses 
on Ireland. In part III Spackman lists a number 
of Irish localities which contain materials 
suitable for the production of Portland cement. 
The section also includes an analysis of the 
chemical content of limestones, shales, and 
clays found in these areas. Part IV describes a 
system of manufacture adapted to Irish 
materials. The remaining sections discuss the 
cost of fuel and the conditions which govern 
site selection. 

The investigations which form the basis of this 
work were made in connection with the 
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Taylor, Frederick W., and Sanford E. Thompson. 
Concrete Costs: Tables aiul Recommendations 

for Estimating the Time and Cost of Labor 
Operations in Concrete Construction and for 
Introducing Economical Methods of 
Management. New York, NY: John Wiley & 
Sons, 1912. [iii]-xxii, 709 p. incl. 81 illus., 
166 tables, index. 

This book consists of notes and tables designed 
to enable engineers, architects, and contractors 
to make accurate cost estimates for concrete 
works and structures; and for contractors, 
foremen, and superintendents to plan their work 
more advantageously. Taylor and Thompson 
also intended their book to help introduce 
scientific management into the building trades. 

Trautwine, John C , Jr., and John C. Trautwine, 
III. The Civil Engineer's Pocket-Book. New 
York, NY: John Wiley & Sons, Inc., 1st 
edition, 1871-72, 20th edition, 1919. [iv]-
xxxii, [33J-1528 p. incl. illus., tables, biblio., 
index. 

The authoritative standard working reference of 
its time, this "pocket-book" was intended to be 
used in the field. It presents, in condensed 
form, the existing knowledge and opinion 
regarding plain and reinforced concrete, 
cement, sand, and mortar. The Trautwines' 
emphasize modern practices of concrete 
construction, and the text underwent four 
extensive revisions over the years. The 
numerous pages of advertisements in the "Price 
List" section might be of interest. 

Troxell, George Earl, and Harmer E. Davis. 
Composition atul Properties of Concrete. New 
York, NY: McGraw-Hill Book Company, Inc., 
1956. [v]-xiv, |31-434 p. incl. 106 illus., 60 
tables, 9 appen., index. 

This book was designed as a guide for a 
comprehensive course in plain concrete. Part I 
is a descriptive text on the composition and 
properties of concrete. It covers the selection, 
proportioning, and mixing of aggregates and 
admixtures as well as the placing and curing of 

concrete. Part II comprises instructions for 
tests selected to illustrate the most important 
facts and principles connected with the use of 
cement, aggregate, and concrete. The text 
includes two chapters written by J. W. Kelley. 

Urquhart, Leonard Church, and Charles Edward 
O'Rourke. Design of Concrete Structures. 
New York, NY: McGraw-Hill Book Company, 
Inc., 1923. [v]-ix, 452 p. incl. 166 illus., 3 
appen., index. 

Intended as a text for elementary engineering 
courses, this work covers the fundamentals and 
theory of concrete construction. 

This second edition was published in 1926 
includes extensive revisions. The chapter on 
plain concrete is augmented by a more complete 
treatment of the subject of scientific 
proportioning. The chapter on columns was 
rewritten and enlarged, and includes additional 
tables and design problems. The chapter on 
continuous beams and building frames was also 
rewritten. Development of the theory of rigid 
frame construction is given in detail and 
application of the theory is illustrated by typical 
problems. 

West, Percy C. H. The Modern Manufacture of 
Portland Cement: A Handbook for 
Manufacturers, Users, and All Interested in 
Portlatul Cement, Volume I. New York, NY: 
McGraw-Hill Book Company, 1910. [v]-xvi, 
262 p. incl. 159 illus., index. 

In this four part book, West considers the 
"modern" processes of Portland cement 
manufacture. Book I, "Wet Process," covers 
wash-, wet edge-runners, stone, and wet tube-
mills. Book II, "Dry Process," discusses 
crushers, driers, ball-, centrifugal roll-, and 
tube-mills. This portion of the text also 
includes conveyers, elevators, dust collectors, 
weighing machines, and feeders. Book III, 
"Kilns," deals with rotary, shaft and other 
stationary kilns, as well as coal drying and 
grinding. Book IV, "The Treatments of the 
Clinker and of the Finished Cement," covers 
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the storage of clinker and warehousing cement 
and describes several modern cement plants. 
The text includes a brief introduction on the 
invention of Portland cement and the growth of 
the industry. Ten pages of advertisements after 
the index might be of interest. 

Willis, Henry Parker, and John R. B. Beyers. 
Portland Cement Prices: Their Basis, 
Character, and Present Position. New York, 
NY: The Ronald Press Company, 1924. [iii]-
vii, [3]-123 incl. 16 illus., 21 tables, 3 appen., 
index. 

Willis and Byers undertook this work at the 
request of some leading producers of Portland 
Cement in the eastern district of the United 
States. It presents a detailed analysis of the 
current position of prices and price levels in the 
Portland cement industry. The three appendices 
include a history of Portland cement, Portland 
cement prices from "all available sources," and 
a price comparison with other commodities. 

Design 

Cast Stone and Precast Concrete 

Billig, Kurt. Precast Concrete. New York, NY: 
D. Van Nostrand Company, Inc., 1955. [xii]-
xvi, [31-341 p. incl. 98 illus. 

The first part deals with the fundamentals of 
precast concrete such as, methods of design, the 
processes of production, the production and 
treatment of precast concrete, transportation and 
erection, and the efficiency of prestressed 
concrete. Part two discusses precast units and 
structural members; part three covers the 
various methods of joints between the members. 
The final section is a survey of structures 
erected from precast members or a combination 
of such members with in-situ concrete. 

Childe, H[enry] L[angdon]. Concrete Products and 
Cast Stone. London, England: Concrete 
Publications Limited, 1st edition, 1929, 9th 
edition, 1961. [iii]-vi, 313 p. incl. 363 illus., 
index. 

Intended to give working knowledge of the 
materials and methods used in making most 
types of precast concrete. The main focus of 
the work, however, is upon the manufacture of 
cast stone ornamentation and detailing. The 
text is liberally keyed to detailed diagrams and 
illustrations. A one page listing of "Concrete 
Series" books on concrete and cement at the 
end of the text could be of interest. 

Gillespie, Ann. "Early Development of the Artistic 
Concrete Block: The Case of the Boyd 
Brothers." Association for Preservation 
Technology Bulletin. Vol. XI, No. 2 (1979), 
pp. 30-52, incl. 12 illus., biblio. 

This article examines the evolution of the 
architectural or artistic concrete block from the 
late 1860s to about 1920. In the first section of 
this paper, Gillespie outlines general trends in 
the development of the artistic block during the 
imitation stone period. The author emphasizes 
the particular characteristics of imitation stone 
blocks and pays special attention to the Wizard 
and the Jarvis concrete building block 
machines. The second part of the article 
examines the work of the Canadian concrete 
block manufacturing company, the Boyd 
Brothers. 

Havlik, Robert F. "The Wet Cast Process of 
Manufacturing Concrete Stone." Proceedings of 
the American Concrete Institute. Vol. XXIII 
(February 1927), pp. 213-219. 

In this article, the president of Havlik Stone 
Co., Aurora, IL, describes the wet cast process 
of manufacturing concrete stone. Havlik 
discusses: sand, plaster, glue, wood, and steel 
molds; curing methods; rubbed, tooled, and 
etched surfaces; terrazzo, and granite textures; 
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tints; and special facings. Havlik also explains 
why concrete stone produced in the wet cast 
process is superior to that manufactured hy 
either tamping or pressing. 

Morris, A[nthony] E[dwin] J[ames]. Precast 
Concrete in Architecture. London, England: 
George Goodwin Limited, 1978. [v]-viii, [3]-
571 p. incl. 687 illus, tables, gloss., index. 

Originally published in 1966 under the title 
Precast-Concrete Cladding, this work traces the 
development of precast concrete from the "re
discovery" of concrete in the early 1800s to the 
present day. The description of underlying 
material technology has been written primarily 
in terms of British practices. Part four of the 
book explores examples, in case study form, of 
precast concrete designs by British and 
American architectural firms. The section is 
supplemented by additional important examples 
from a number of European countries. Most of 
the chapters include references. 

Prudon, Theodore H. M. "Simulating Stone, 1860-
1940 Artificial Marble, Artificial Stone, and 
Cast Stone." Association for Preservation 
Technology Bulletin. Vol. XXI, No. 3/4 (1989), 
pp. 79-91, incl. 11 illus., biblio. 

This article is a broad sketch of the history, 
manufacture, aesthetic treatment, and use of 
artificial or cast stone. Prudon also touches 
upon the quality, density and reinforcement, 
and improvements of this product. The 
manufacturing firms New York and Long Island 
Stone Contracting Company, the Pacific Stone 
and Concrete Company (San Francisco), and 
the Union Stone Company (Boston) are given 
special attention. 

Radford, William A., editor-in-chief. Rculford's 
Cyclopedia of Cement Construction: A General 
Reference Work on Up-to-Date Practice in the 
Manufacture and Testing of Cements; the 
Selection of Concreting Materials, Tools, and 
Machinery; the Proportioning, Mixing, atui 
Depositing of Concrete, atui Its Application to 
All Types and Details of Construction, Plain, 
Ornamental, atui Reinforced; Together with 
Analysis of the Principles of Constructive 
Design, Cost Estimating, atui the Allied 
Branches of Stone atui Brick Masonry atui Steel 
Construction. Chicago, IL: The Radford 
Architectural Company, 1910. Volume IV: 
359 p. incl. front., 6 illus., 33 plates, 14 tables, 
18 diagrs., 1 appen., biblio., index. 

This cyclopedia is a five volume, 
comprehensive reference work/practical 
working guide on cement and its application to 
plain, ornamental, and reinforced concrete. 
The set is based primarily upon the practical 
experience of its authors and collaborators, and 
it is intended for builders, contractors, masons, 
steel workers, and others. Throughout the 
work, the use of advanced mathematics, 
engineering formulae, and technical terminology 
has been avoided. 

Volume IV features a chapter on concrete in 
ornament and art. It discusses the relation of 
concrete to architectural design, tooled and 
colored surface finishes, terrazzo, molds, and 
templates. 

"Reconstructed Stone." Concrete atui 
Constructional Engineering. Vol. XXX, No. 5 
(May 1935), pp. 309-319, incl. 12 illus. 

"Reconstructed stone" is another term for cast 
stone. The article reviews the history, uses, 
and advantages of reconstructed stone. A list of 
specifications to produce cast stone which 
matches natural stone and a brief consideration 
of the methods of manufacture are also included 
in the text. 
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Rice, H[armon] H[oward], and W[illiam] M. 
Torrance. The Manufacture of Concrete Blocks 
and Their Use in Building Construction. New 
York, NY: The Engineering News Publishing 
Company, 1906. [12]-122p. incl. front., 15 
illus., 19 plates, 2 appen., index. 

Engineering News intended this book to help fill 
the dearth of literature on concrete block 
construction. It is comprised of the first and 
second prize papers and extracts from nine 
other papers submitted in a competition held 
jointly by Cement Age and Engineering News. 
Together the papers and extracts form a 
practical treatise on the manufacture of concrete 
blocks and their use in building construction. 
Topics covered in the text are: location, design 
and arrangement of the plant; forms of blocks, 
selection of materials; proportioning and 
consistency of a mixture; block machines and 
molding; curing molded blocks; facing and 
coloring; and ornamental work. 

Appendices include the rules and regulations 
covering the manufacture and use of hollow 
concrete building blocks in Philadelphia, and a 
list of manufacturers of concrete block 
machines, molds, and tools. 

Ritchie, T. "Roman Stone and Other Decorative 
Artificial Stones." Association for Preservation 
Technology Bulletin. Vol. X, No. 1 (1978), pp. 
20-34, incl. 6 illus., biblio. 

Ritchie discusses the Roman Stone Company of 
Toronto, Canada and the decorative "Roman 
Stone" which it produced. The Roman Stone 
Company's activities are placed in context with 
a brief consideration of artificial stone in 
Canada at the beginning of the article. 

which used marble as an aggregate. In this 
article, Stearn discusses the features and use of 
the material and describes the manufacturing 
process in detail. 

Walker, C.G. "Cast Stone as an Architectural 
Material." Journal of the American Concrete 
Institute. Vol. 10 (Proceedings Vol. 35), (April 
1939), pp. 379-383. 

In an attempt to improve the status of cast 
stone, Walker provides a general treatment of 
the perception and production of cast stone. He 
emphasizes that the material can no longer be 
treated as an imitative substitute, but that cast 
stone must be recognized as concrete and 
treated as such. 

. "Recent Developments in the 
Manufacture and Use of Cast Stone." Journal of 
the American Concrete Institute. Vol. 7 
(Proceedings Vol. 32), No. 4 (March/April 
1936), pp. 473-484, incl. 6 illus., 2 tables. 

Written to dispel the misconceptions and 
prejudices towards cast stone, the article covers 
recent developments in the manufacture and use 
of this product. Walker argues that many of 
the problems experienced with cast stone result 
when the fundamental principles of concrete are 
ignored. He discusses the improvements in 
physical quality of cast stone, exposed 
aggregate finishes, gap grading, automatic 
machine molding, the use of cast stone as 
forming, vibrated cast stone, homogeneous vs. 
faced stone, and current manufacturing 
processes. Walker concludes by emphasizing 
the importance of proper seasoning and curing. 

Stearn, I. L. "Art Marble." Proceedings of the 
American Concrete Institute. Vol. XXIII 
(February 1927), pp. 220-225. 

Art marble was originally the trade name of a 
concrete product manufactured by the Chicago 
Art Marble Co. Later the meaning of this term 
expanded to include all cast concrete products 

Warner, Henry P. "Cut Cast Stone." Proceedings 
of the American Concrete Institute. Vol. XXIII 
(February 1927), pp. 206-212. 

This article was written by the president of the 
Onondaga Litholite Co., Syracuse, NY. 
Warner briefly discusses the handicaps, cost, 
and advantages of cast stone. A detailed 
description of the manufacture of this product 
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by Onondaga Litholite Co. comprises the rest of 
the article. 

Whipple, Harvey [Mixer]. Concrete Stone 
Manufacture. Detroit, MI: Concrete-Cement 
Age Publishing, 1915. 318 p. incl. 82 illus., 
104 plates, index. 

This progress report on concrete stone 
manufacture considers the successes and failures 
in the development of factory-made concrete 
units based on correspondence with 
manufacturers, journal articles by experts in 
Concrete, and factory tours. The 
advertisements for concrete machinery and 
products located after the index might be of 
interest. 

Reinforced Concrete 

Abrams, Duff A. "Tests of Bond Between 
Concrete and Steel." University of Illinois 
Bulletin. Bulletin No. 71 (Vol. XI, No. 15). 
Illinois: University of Illinois, Urbana, 
December 8, 1913. [2]-238 p. incl. 86 illus., 
40 tables. 

Abrams presents the materials, methods, and 
results of his tests of bond between concrete 
and steel. The tests were undertaken to secure 
additional information on the nature of the bond 
resistance of reinforcing bars in concrete, to 
determine the values of bond resistance for a 
wide range of conditions, and to study bond 
action in pull-out specimens and reinforced 
concrete beams. A special effort was made to 
determine the behavior of beams subjected to 
high bond stresses. A two page listing of 
Engineering Experiment Station publications at 
the end of the bulletin might be of interest. 

Adams, Henry, and Ernest R. Matthews. 
Reinforced Concrete Construction in Theory and 
Practice: An Elementary Manual for Students 
and Others. New York, NY: Longmans, Green 
and Co., 1911. [v]-xiii, [1]-316 p. incl. 342 
illus., index. 

A reasonably comprehensive, if rudimentary, 
consideration of reinforced concrete. This book 
includes a history of reinforced concrete, its 
material properties, general principles of stress 
and bending moments, and uses in building 
construction. 

Andrews, Ewart S. Elementary Principles of 
Reinforced Concrete Construction. London, 
England: Scott, Greenwood & Son, 1st edition, 
1912, 3rd edition, 1924. [ix]-xii, 255 p. incl. 
57 illus., 8 tables, 2 appen., index. 

The author wrote this text to satisfy what he 
believed to be the need for an inexpensive book 
on reinforced concrete. The work discusses 
reinforced concrete construction from an 
elementary standpoint and is written in an 
explanatory manner without the use of advanced 
mathematics. 

Baker, A[rthur] L[emproere] L[ancy]. Reinforced 
Concrete. London, England: Concrete 
Publications Limited, 1949. [v|-viii, 295 p. 
incl. 185 illus., 9 tables, 3 appen., index. 

This work deals exclusively with the theory and 
practice of reinforced concrete. It covers the 
general principles of design, the theory of 
statically-indeterminate structures, beams and 
slabs, columns and struts, creep, shrinkage and 
plastic yield, prestressed concrete, and design 
practices. A one page listing of "Concrete 
Series" books on concrete and cement at the 
end of the text might be of interest. 

Brooks, John P[ascal|. Reinforced Concrete: 

Mechanics and Elementary Design. New York, 
NY: McGraw-Hill Book Company, 1911. 
[vii]-x, 220 p. incl. 87 illus., 8 plates, index. 

This textbook was intended as a supplement to 
collegiate level work in mechanics and masonry 
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design. It presents a brief history of early types 
and development of reinforcement and discusses 
the component parts of concrete, the testing of 
reinforced concrete, stress analysis, and 
elementary design. 

Buel, A. W., and C.S. Hill. Reinforced Concrete. 
New York, NY: Engineering News Publishing 
Co., 1st edition, 1904, 2nd edition, 1906. [x], 
434 p. incl. numerous illus. and diagrs. 

Part I, "Methods of Calculation," gives working 
formulas for the calculation of all classes of 
structures in reinforced concrete and facts about 
concrete and steel necessary for the 
development of economical engineering designs. 
Illustrations and descriptions of representative 
reinforced concrete structure are contained in 
Part II. Part III treats materials, workmanship, 
and methods of construction and furnished 
examples for actual practice. This edition 
includes revisions and additions to chapter 2 on 
beams, chapter 3 on columns, and chapter 5 on 
arches. 

The three appendices are: "Talbot's Test of 
Reinforced-Concrete Beams, Series of 1905," 
"Watertown Arsenal Tests of Reinforced-
Concrete Columns, 1904, 1905, 1906," and 
"Dana's Method of Proportioning the 
Ingredients of Portland-Cement Concretes." 

Christophe, Paul. Le Beton Anne et Ses 
Applications. Paris, France: Librairie 
Polytechnique, Ch. Beranger, editeur, 
Successeur de Baudry & Cie: 2nd edition, 
refondue et augmented, 1902. [ii]-xix, 755 p. 
847 illus., biblio., index. 

This work originally appeared in three 
successive articles in the Annates des Travaux 
publics de Beligique in 1899 and features a 
review of the origins of reinforced concrete, a 
general discourse on the principles and systems 
of reinforced concrete construction, data on the 
execution of works in reinforced concrete 
concerning the nature and use of the materials, 
and the advantages and disadvantages of 
reinforced concrete as compared with other 
materials. 

Colby, Albert Ladd. Reinforced Concrete in 
Europe. Easton, PA: The Chemical Publishing 
Co., 1909. [iv]-x, [5]-260 p. incl. 4 appen., 
biblio., index. 

This report is a compilation of information on 
reinforced concrete construction practices in 
Great Britain and Europe collected during 1908 
chiefly by interviews with leading authorities in 
each country. Colby covers the applications, 
economies, and endurance of reinforced 
concrete construction. Other topics treated in 
the text are: systems of construction, metals 
and concrete used in Europe, specifications for 
cement, and rules governing foreign reinforced 
concrete construction. 

The report also contains four extensive 
appendices: an alphabetical list of the 144 
foreign systems of reinforced concrete 
construction with a description of their features; 
a comparison of the requirements of 14 foreign 
cement specifications; a list and description of 
the foreign officials and technical institutions 
that have studied reinforced concrete 
construction with abstracts of their 
recommendations; and a complete bibliography 
of books, journals, and periodicals on 
reinforced concrete, concrete and cement. 

Considere, Armand. Translated and Arranged with 
an Introduction by Leon S. Moisseiff. 
Experimental Researches on Reinforced 
Concrete. New York, NY: McGraw 
Publishing Company, 1903. [iii]-ix, 188 p. 
incl. 20 illus., 16 tables. 

Considere's research represents one of the first 
systematic attempts to study the properties of 
reinforced concrete in a scientific manner. This 
book arranges Considered publications on 
reinforced concrete from 1898 to the end of 
1902 into a coherent treatise. It includes 
chapters on reinforced concrete in bending, the 
deformation and testing of reinforced concrete 
beams, the effects of changes in the volume of 
concrete, tensile and compressive resistance in 
reinforced concrete, resistance of concrete 
toshearing and sliding, the effect of cracks on 
stresses and deformations, and the compressive 
resistance of reinforced and hooped concrete. 

26 



Two appendices discuss the elongation of 
reinforced concrete. 

Cross, Hardy, and Newlin Dolbey Morgan. 
Continuous Frames of Reinforced Concrete. 
New York, NY: John Wiley & Sons, Inc., 
1944. [iii]-x, 343 p. incl. front., 300 illus., 2 
tables, index. 

This text was written to help structural 
engineers visualize deformation in frames and 
emphasizes the simplicity of the geometry 
necessary to draw this structural deformation. 
The fundamental geometrical methods used are 
moment and shear distribution. It covers the 
statics and geometry of deflected structures, 
moment distribution, haunched beams, 
continuous girders, maximum moments, shears 
and reactions, rigid frames, intluence lines, and 
right arches of reinforced concrete. 

Dunham, Clarence W. The Theory and Practice of 
Reinforced Concrete. New York, NY: 
McGraw-Hill Book Company, Inc., 1939. [v]-
x, 547 p. incl. 337 illus., 47 tables, 1 appen., 
index. 

Dunham presents the theories upon which the 
design of reinforced-concrete construction is 
based and the practical considerations of 
structural design from the engineer's point of 
view. The first six to seven chapters are 
intended for use in elementary courses on 
reinforced concrete design, and the topics 
covered include properties and manufacture of 
concrete, columns, and beams. The rest of the 
text is intended for practicing engineers and for 
use in advanced course work. The subjects 
considered are arches, foundations, the analysis 
of rigid frames by moment distribution, and 
work methods. 

Faber, Oscar, and P. G. Bowie. Reinforced 
Concrete Design, Volume I. London, England: 
Edward Arnold, 1st edition, 1912, 2nd edition, 
1919. [vi]-xix, [2J-332 p. incl. 134 illus., 18 
tables, 2 appen., index. 

This first volume of a two-volume set covers 
the fundamental considerations and principles 

that govern reinforced concrete design for 
draftsmen, designers, and engineers. The text 
also addresses the calculation of stresses under 
known forces and moments, design of columns, 
design of beams and slabs, and applications of 
concrete. 

Faber, Oscar. Reinforced Concrete Design. 
Volume H-Practice. London, England: Edward 
Arnold, 1st edition, 1912, 2nd edition, 1920. 
[iv]-xi, [2]-246 p. 89 illus., 17 tables, 3 appen., 
index. 

Volume II of this set discusses the bending 
moments in continuous beams and columns, 
including rolling loads and unequal spans, and 
gives a fuller treatment of the shearing 
resistance of concrete beams based on Faber's 
later theoretical and experimental work. 

Hawkesworth, John. Graphical Handbook for 
Reinforced Concrete Design. New York, NY: 
D. Van Nostrand Company, 1906. [iii]-vi, [3]-
64 p. incl. 15 plates, 1 appen. 

In this work, a series of plates illustrate 
graphically, by the means of plotted curves, the 
required design for slabs, beams, and columns 
under various conditions of external loading. 
Practical examples are included to explain 
further the methods of using each plate. 

Hool, George A. Reinforced Concrete 
Construction, Volumes I, II, and III. New 
York, NY: McGraw-Hill Book Company, 
1912-1916. Volume I: [v]-x, [2]-254 p. incl. 
88 illus., 16 tables, 15 diagrs., index. Volume 
II: [vii]-xvii, 666 p. incl. front., numerous 
illus., plates, and diagrs., 1 appen., index. 
Volume III: [vii]-xxii, 688 p. incl. front., 1 
appen., index. 

These three volumes comprised the text for a 
correspondence course on reinforced concrete 
construction offered by the Extension Division 
of The University of Wisconsin. Volume I 
discusses the fundamental principles of 
reinforced concrete construction. Volume II 
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The Ward House, Rye, New York, built in 1873-1876 by owner/engineer William Ward and architect Robert Mook. This house was 
constructed entirely of concrete reinforced with lightweight iron "I" beams and rods, and serves as an early prototype of what is now a 
common construction practice. Photo: L. Gobrecht, New York State Parks and Recreation. 

addresses the detailed design and construction 
of retaining walls and buildings. Volume III 
assisted by Frank C. Thiessen, details the 
design of bridges, culverts, and miscellaneous 
structures. Hool refers frequently to Principles 
of Reinforced Concrete Construction by F. E. 
Turneaure and E. R. Maurer, and Concrete 
Plain and Reinforced by Frederick Taylor, 
Sanford Thompson, and Edward Smulski. 

with a reference work that thoroughly covered 
the design and construction of the principal 
kinds and types of modern civil engineering 
structures. Kinne and Hool discuss at length 
the preparation and placing of concrete; 
concrete forms, bending and placing concrete 
reinforcement, finishing and waterproofing 
surfaces, types of reinforced concrete buildings, 
slab and girder bridges, hydraulic structures, 
concrete detailing, and cost estimation. 

, and W[illiam] SJpaulding] Kinne, editors-
in-chief. Compiled by a Staff of Specialists. 
Reinforced Concrete and Masonry Structures. 
New York, NY: McGraw-Hill Book Company, 
1924. [v]-xix, 11J-786 p. incl. numerous illus. 
and tables, 7 appen., index. 

Jones, Bernard E., et al., editors. Cassell's 
Reinforced Concrete: A Complete Treatise on 
the Practice ami Theory of Modern Construction 
in Concrete-Steel. New York, NY: Cassell 
and Company, Limited, 1913. [vii]-xx, 400 p. 
incl. 668 illus., index. 

This book is one of a six volume series 
intended to provide the engineer and the student 

This book is a practical, simply-worded guide 
to construction in reinforced concrete. It is 
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largely concerned with the practical aspects of 
reinforced concrete, i.e. what has been done, 
what can be done in the compound material, 
and how to do it. The text features two 
chapters on the theoretical side of reinforced 
concrete by Albert Lakeman. 

Kirkham, John Edward. Reinforced Concrete: 
Theory and Design. Ann Arbor, MI: Edwards 
Brothers, Inc., 1943. [v]-vii, [2]-428 p. incl. 
160 illus., 10 tables, 1 appen., index. 

This book is intended for students, practicing 
engineers, designers, contractors and 
construction workers. Edwards presents the 
fundamental principles involved in designing 
reinforced concrete structures in such a way 
that reinforced concrete beams, slabs, and 
columns can be quickly designed by direct 
application of simple mechanics. 

beam and girder floors, two-way and flat slab 
floors, and footings are all covered in the text. 
Each chapter includes a selected bibliography. 

McCullough, Ernest. Reinforced Concrete: A 
Manual of Practice. New York, NY: The 
Myron C. Clark Publishing Co., 1908. [10]-
128 p. incl. front., 24 illus., 17 tables, index. 

This work is what its title indicates, a manual 
of practice. Its contents include the strength 
and loads on beams, columns, walls, tanks and 
footings, design and cost, forms, the conduct of 
work, and tools. 

Manning, G[eorge] P[hilip]. Reinforced Concrete 
Design. London, England: Longmans, Green 
and Co. Ltd., 1st edition, 1924, 3rd edition, 
1966. [viii]-xviii, 505 p. incl. 277 illus., 2 
plates, numerous tables, 2 appen., index. 

Lakeman, Albert. Elementary Guide to Reinforced 
Concrete. London, England: Concrete 
Publications Limited, 1st edition, 1928, 12th 
edition, 1950. [iv]-vii, [1]-[87| p. incl. 78 
illus., index. 

An elementary guide to reinforced concrete and 
the principles of design, this book was written 
for the student and the "practical man." It 
covers only the most essential and basic features 
of reinforced concrete design and avoids the use 
of highly technical language. A listing of books 
on concrete and cement published by Concrete 
Publications Ltd. appears on pp. 87-88. 

This publications is aimed at establishing 
methods of design suitable for use in a civil 
engineer's office. It is based on methods which 
the author found in use or used himself. The 
first part deals with the cross-section of 
members and the stresses produced. Each 
problem is considered from a theoretical and 
practical viewpoint. The second part deals with 
the question of members as a whole. The final 
part is a discussion of complete structures. 

Middleton, G[eorge] A[lexander] Tfhomas]. 77ie 
Elements of Reinforced Concrete Building. 
New York, NY: Spon & Chamberlain, 1910. 
[2 ] - l l l p. incl. 57 illus. 

Large, George Elwyn. Basic Reinforced Concrete 
Design: A Problems Method Approach. New 
York, NY: The Ronald Press Company, [iii]-
x, [3]-334 p. incl. front., 101 illus., 9 tables, 
15 plates, 7 appen., index. 

Large designed this textbook for students to 
acquire a basic understanding of reinforced 
concrete design. Beams, bond, shear, diagonal 
tension and anchorage, columns, the design of 

The articles that comprise this volume were 
first published in Building News. The author 
intended this book to provide an introduction to 
the elementary underlying principles of 
reinforced concrete, but some knowledge of the 
elementary principles of statics as applied to the 
determination of stresses in girders, cantilevers, 
and roofs is assumed. Topics covered include: 
materials, rectangular beams, vertical 
reinforcements, T- and L-beams, floor slabs, 
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foundations, columns, and walls. The final 
chapter discusses patented systems of 
reinforcement such as Hennebique and Coignet. 

bond stresses; design of rectangular and T-
beams; floor systems; columns; foundations; 
and retaining walls. 

Morsch, Emil. Concrete-Steel Construction. 
Authorized Translation by E. P. Goodrich from 
the 3rd edition, 1908, Der Eisenbetonbau. New 
York, NY: The Engineering News Publishing 
Company, 2nd edition, 1909. [iii]-ix, [2]-368 
p. incl. 371 illus., 1 appen., index. 

The first edition of this work, published by the 
firm of Wayss & Freytag in 1902, presented all 
the experimental research available at that time 
for those interested in the scientific principles of 
reinforced concrete. It is one of the clearest 
expositions of European methods of and 
regulations for reinforced concrete construction. 
The translation is divided into two parts: "The 
Theory of Reinforced Concrete" and "The 
Applications of Reinforced Concrete" with an 
introduction to slabs, t-beams, columns, and 
arches. 

Onderdonk, Francis S. Jr. The Ferro-Concrete 
Style: Reinforced Concrete in Modern 
Architecture, with Four Hundred Illustrations of 
European and American Ferro-Concrete 
Design. New York, NY: Architectural Book 
Publishing Co., Inc., 1928. [iii]-vi, 265 p. 
incl. 383 illus., biblio., index. 

This book addresses architects, engineers, and 
sculptors. Onderdonk traces the beginning of 
the Ferro-Concrete Style and discusses 
decorative inserts and concrete sculpture, 
ornament, and tracery. 

Parker, Harry. Simplified Design of Reinforced 
Concrete. New York, NY: John Wiley & 
Sons, Inc., 1943. [iii]-xi, 249 p. incl. 57 illus., 
26 tables, index. 

This text provides individuals a simplified 
version of the fundamental principles and 
theories of reinforced concrete design. Parker 
covers: materials; proportioning and mixing; 
shear and bending moments in beams; shear and 

Peabody, Dean Jr. The Design of Reinforced 
Concrete Structures. New York, NY: John 
Wiley & Sons, Inc., 1st edition, 1936, 2nd 
edition, 1946. [v]-xi, 532 p. incl. 242 illus., 
31 tables, 24 diagrs., 1 appen., index. 

Written for use in a course in reinforced 
concrete design at M.I.T. , this textbook 
explains the fundamentals of reinforced concrete 
design. Each section contains detailed 
illustrative problems. By 1946 empirical 
methods of design were increasingly substituted 
for theories based on straight-line variation of 
concrete stress and the consideration of stresses 
caused by loads alone. This change is reflected 
from the first to the second edition. In the 
second edition, material on shrinkage and 
plastic flow was rewritten and expanded, the 
chapter on elastic frame analysis was expanded 
to include curved beams, elements of varying 
depth, and three-dimensional space frames. 
The design of forms and a discussion of 
torsional stresses and stiffness were also added. 

Reid, Homer A. Concrete and Reinforced 
Concrete Construction. New York, NY: The 
Myron C. Clark Publishing Co., 1907. [iv]-
xviii, [2]-884 p. incl. 715 illus., 74 tables, 
index. 

This is a comprehensive treatise on the 
properties and uses of concrete and reinforced 
concrete as they pertain to building 
construction. It describes and/or discusses the 
classification, manufacture, and physical 
properties of concrete; different aggregate 
mixtures; the effect of size of sand, gravel, and 
broken stone; the effect of impurities; 
proportioning concrete for different uses and 
methods of determining voids; methods for 
hand and machine mixing; and types of machine 
mixers. 34 pages of advertisements after the 
index of this book might be of interest. 

30 



Reynolds, Chas. E. Concrete Construction. 
London, England: Concrete Publications 
Limited, 1st edition, 1938, 3rd edition, 1967. 
[iii]-viii, 512 p. incl. 348 illus., 33 tables, 
1 appen., index. 

This text describes temporary and permanent 
works required in the construction of most types 
of plain and reinforced concrete structures. 
Chapters I through VII discuss the principles of 
making and placing concrete, constructing 
foundations, making and erecting formwork, 
bending and placing reinforcement, and site 
work. The remaining chapters deal with the 
application of previously discussed principles of 
construction. Notable exclusions in this work 
are tunnels, docks, dams, roads, prestressed 
concrete, and factory-made precast concrete 
elements. A two page listing of "Concrete 
Series" books on concrete and cement at the 
end of the book might be of interest. 

. Reinforced Concrete Designers' 
Handbook. London, England: Concrete 
Publications Limited, 1st edition, 1932, 6th 
edition, 1961. [iii]-vi, 362 p. incl. 110 tables, 
2 appen., index. 

Reynolds intended this work to be a handbook 
for the average reinforced concrete design and 
engineer. The work is divided into three 
principal parts. The first section considers the 
factors of design: loads and pressures; 
calculations of moments and forces; and the 
determination of stresses and the design of 
sections. Supplemental tables, formula, and 
examples to these design factors are given in 
part two, which omits the mathematical 
processes by which the various formulae are 
derived. Part three is an extensive bibliography 
organized by subject matter. A one page listing 
of "Concrete Series" books on concrete and 
cement at the end of the book might be of 
interest. 

Sutherland, Hale, and Raymond C. Reese. With 
Chapters by Inge Lyse. Introduction to 
Reinforced Concrete Design. New York, NY: 
John Wiley & Sons, Inc., 1st edition, 1926, 2nd 
edition, 1943. [v]-xiii, [l]-559 p. incl. illus., 
tables, and diagrs., 1 appen., index. 

The first edition of this work was published in 
1926 and written by Hale Sutherland and Walter 
W. Clifford. The scope and purpose of the 
book remains unchanged in the second edition 
which also presents the fundamentals of 
reinforced concrete design. The second edition, 
however, reflects the increased superiority of 
concrete in 1943 as opposed to 1926 in, for 
example, the more sophisticated methods for 
analyzing highly indeterminate structures. In 
addition, increased attention is given to practical 
considerations, the plastic flow and shrinkage of 
concrete, and rigid frame analysis. 

Taylor, Frederick W., Sanford E. Thompson and 
Edward Smulski. Concrete Plain and 
Reinforced, Volumes I and II. New York, NY: 
John Wiley & Sons, Inc., 1st edition, 1905, 4th 
edition, 1931. Volume I: [v]-xiv, [2]-969 p. 
incl. 311 illus, 82 tables, 25 diagrs., index. 
Volume II: [v]-xiii, [2]-688 p. incl. 224 illus., 
31 diagrs., index. 

Intended for practical engineers, contractors and 
students of engineering, this volume covers 
reinforced concrete design and construction, 
concrete materials and construction, and special 
structures in reinforced concrete. The first 
edition of this work was entitled A Treatise on 
Concrete, Plain and Reinforced Materials, 
Construction and Design of Concrete and 
Reinforced Concrete. The third and later 
editions were entitled Concrete Plain and 
Reinforced. 

Turneaure, Frederick] E[ugene], and E[dward] 
R[ose] Maurer. Principles of Reinforced 
Concrete Construction. New York, NY: John 
Wiley & Sons, Inc., 1st edition, 1907, 4th 
edition, 1932. [vj-xi, [2J-461 p. incl. 195 
illus., 43 tables, 25 diagrs., 1 appen., index. 

This text presents those principles in mechanics 
underlying the design of reinforced concrete and 
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the results of tests that may aid in establishing 
coefficients and working stresses. Illustrations 
explain principles. Included in the text are a 
brief historical sketch of reinforced concrete, 
and chapters on the properties of materials, 
theory of flexure and design of beams, the 
design of beams and columns, analysis of flat 
slabs, arches, retaining walls and dams. 

Turner, Cflaude] Afllen] Pforter]. Concrete-Steel 
Construction: Part I-Building, A Practical 
Treatise for the Constructor and Those 
Commercially Engaged in the Industry. 
Minneapolis, MN: Farnham Printing & 
Stationery Co., 1909. Chapter 8 Reprinted 
with a Biography in A Selection of Historic 
American Papers on Concrete 1876-1926. 
Publication SP-52. Detroit, MI: American 
Concrete Institute, 1976, pp. 243-84, incl. 28 
illus. 

This book is a precursor to Concrete-Steel 
Construction: Part 1-Buildings, by Eddy and 
Turner. This work is described as a practical 
treatise for the constructor and those 
commercially engaged in the industry. It 
emphasizes Turner's patented flat slab system 
reinforced in two orthogonal directions. See 
chapter 8, "Systems of Reinforced Concrete 
Construction," which describes various 
commonly used systems such as Monior, 
Ransome, Cummings, Kahn, and Hennebique. 

Twelvetrees, W. Noble. With a Forward on 
Standard Notation for Engineering Formulae by 
E. Fiander Etchells. A Treatise on Reinforced 
Concrete Including the New Staiulard Notation 
of the Concrete Institute. London, England: Sir 
Isaac Pitman & Sons, Ltd., 1920. [v]-xi, 264 
p. incl. 109 illus., 14 tables, index. 

This is a thorough exposition of the fundamental 
principles of reinforced concrete. Twelvetrees 
presents the general characteristics and 
distinctive properties of reinforced concrete and 
its constituents, discusses the principles 
underlying the design of homogeneous 
members, and shows how these principles apply 
to the evolution of formulae for the design of 
reinforced concrete members of different 
classes. 

Prestressed Concrete 

Abeles, P[aul] Wfilliam]. The Principles and 
Practice of Prestressed Concrete. London, 
England: Crosby Lockwood & Son, Ltd., 1st 
edition, 1949, 2nd edition, 1962. [vii]-[ix], 116 
p. incl. 85 illus., 11 tables, biblio., 6 appen., 
index. 

This book is based upon a series of articles by 
the author which appeared in Civil Engineering 
and Public Works Review between January and 
October, 1958, under the title "The 
Development of Prestressed Concrete." The 
text focuses on the history, principles, behavior, 
design, and application of prestressed concrete, 
but post-tensioning is also covered. 

Billig, Kurt. Prestressed Concrete. New York, 
NY: D. Van Nostrand Company, Inc., 1953. 
[vi]-x, [3]-470 p. incl. 92 illus., numerous 
tables, 1 appen., + index. 

One of the first comprehensive textbooks on 
prestressed concrete, this work attempts to 
provide in concentrated form all available 
information on the subject. The first section 
deals with the history, development, and 
fundamentals of prestressed concrete. The 
second and third parts deal with the design of 
prestressed concrete structures, and include 
examples of airplane runways, highways, and 
bridges. A list of patents issued in the United 
States, Great Britain, France, and Germany is 
appended to various chapters. 

Bryan, Ross H. "Reflections on the Beginnings of 
Prestressed Concrete in America-Part 4: 
Prestressed Concrete Innovations in Tennessee." 
Prestressed Concrete Institute Journal, Vol. 24, 
No. 1 (January/February 1979), pp. 14-31, 
inch, 25 illus. 

This is the fourth article in a series of papers on 
the early history of prestressed and precast 
concrete in North America. Based upon his 
personal experiences, Bryan describes some 
innovative uses of prestressed concrete in 
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Tennessee. He discusses the building of the 
first linear prestressed concrete structures in the 
United States, the development and use of 
deflected strand, and the introduction of 
continuous construction. 

prestressing, the necessary materials, the theory 
of prestressing, the apparatus, and describes the 
applications of pre- and post-tensioning in 
bridges, runways, tanks, harbor works, piles, 
and causes of failure. 

Edwards, Harry. "Reflections on the Beginnings of 
Prestressed Concrete in America-Part 3: The 
Innovators of Prestressed Concrete in Florida." 
Prestressed Concrete Institute Journal. Vol. 23, 
No. 5 (September/October 1978), pp. 18-43, 
incl. 23 illus. and Vol. 23, No. 6 
(November/December 1978), pp. 20-35, incl. 
38 illus. 

This is the third in a series of papers on the 
early history of prestressed and precast concrete 
in North America. Edwards treats the genesis 
of the precast prestressed concrete industry in 
Florida. He discusses the events which led to 
the development of design recommendations for 
pretensioned members, the advent of 
standardized sections for buildings, and the 
construction of the early precasting plants. 

Evans, R[rhydwin] H[arding], and E.W. Bennett. 
Pre-Stressed Concrete: Theory ami Design. 
New York, NY: John Wiley & Sons Inc., 
1958. [v]-xv, [3]-294 p. incl. 100 illus., 23 
tables, 2 appen., index. 

This work is intended for students, practicing 
designers, and engineers. Part one covers the 
basic principles which apply to all types of 
prestressed concrete construction. Part two 
deals with the design of simply supported 
beams. Part three provides an introduction to 
some of the more specialized types of 
prestressed structural design. The chapters are 
individually referenced. 

Harris, Jfohn] Dfesmondj, and Pfeter] Bfeaumont] 
Morice. Prestressed Concrete. London, 
England: Cement and Concrete Association, 
January 1952. 64 p. incl. 107 illus. 

An elementary work on the principles and 
manufacture of prestressed concrete. The 
author discusses the history and development of 

Magnel, Gustave. Prestressed Concrete. London, 
England: Concrete Publications Limited, 1st 
edition, 1948, 2nd edition, 1950. [v]-vii, 300 
p. incl. 268 illus., 25 tables, index. 

This is an English translation of the first 
comprehensive text on the design and analysis 
of prestressed concrete members, he Bet on 
Precontraint, by the same author. This 
influential work is a concise account of the 
principles, methods, and design of prestressed 
concrete beams. Also considered by Magnel 
are tests of beams, creep of steel and concrete, 
buckling of prestressed members, effect of time 
and load, and the applications of this material. 

Walley, F. Prestressed Concrete Design and 
Construction. London, England: Her 
Majesty's Stationery Office, 1953. [iii]-xv, [1]-
79 p. incl. 125 illus., 45 plates, 29 tables, 3 
appen., 

Intended to increase the use of prestressed 
concrete, this work sets out the principles 
underlying the design and manufacture of 
prestressed concrete units. The text focuses on 
statically determinate structures, and is based 
upon information from British and Continental 
designers in prestressed concrete, the author's 
experience in the Directorate General of Works, 
Ministry of Works, and the results achieved at 
the Field Test Unit. Each chapter is 
individually referenced at the end of the book. 

Zollman, Charles C. "Reflections on the 
Beginnings of Prestressed Concrete in America-
Part 1: Magnel's Impact on the Advent of 
Prestressed Concrete." Prestressed Concrete 
Institute Journal. Vol. 23, No. 3 (May/June 
1978), pp. 21-48, incl. 21 illus. 

The first in a series of papers on the early 
history of prestressed and precast concrete in 
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North America, this article traces the events 
that led to the construction of Walnut Lane 
Bridge in Pennsylvania, the first major linear 
prestressed concrete structure in the United 
States. Zollman places particular emphasis on 
the role that Gustave Magnel played in 
introducing prestressed concrete to America. 

. "Reflections on the Beginnings of 
Prestressed Concrete in America-Part 2: 
Dynamic American Engineers Sustain Mangel's 
Momentum." Prestressed Concrete Institute 
Journal. Vol. 23, No. 4 (July/August 1978), 
pp. 29-63, incl. 31 illus. 

In this second article in this series, Zollman 
discusses the lessons learned during the 
construction of Walnut Lane Bridge in 
Pennsylvania. He presents the events which led 
to the development of stress-relieved, seven-
wire strand, and discusses the first 
pretensioning plant in North America. Zollman 
emphasizes William Dean's role in the design 
and construction of the Tampa Bay Bridge and 
the introduction of standardized bridge beams. 
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Concrete Failure, 
Deterioration, and Repair 

Causes of Concrete Failure and 
Deterioration 

Cordon, William A. Freezing and Thawing of 
Concrete-Mechanisms and Control. Monograph 
No. 3. Published Jointly by American Concrete 
Institute (Detroit, MI) and The Iowa State 
University Press (Ames, IA), 1966. [vii]-x, 99 
p. incl. 27 illus., biblio., index. 

Produced by the American Concrete Institute to 
aid in the prevention of freeze thaw damage to 
concrete, this work summarizes and evaluates 
the basic elements of existing knowledge and 
opinion. Topics covered include deterioration 
of concrete, exposure conditions, mechanisms 
of freeze thaw deterioration, influence of 
concrete aggregates, air entrainment, and 
requirements and recommendations for 
producing durable concrete. 

Cummings, Uriah. "Concrete Job Practice, 1898," 
Concrete Construction. Vol. 17, No. 8 (August 
1972), pp. 377-379, incl. 2 illus. 

This is an 1898 eyewitness account of the 
construction of stone piers for a railroad bridge 
over a small river near the author's home. 
Cummings claims that the low quality mortar 
resulted from poor mixing and an inadequate 
number of laborers. He concludes by lamenting 
the "criminal folly" of granting concrete work 
to the lowest bidder. The article originally 
appeared in American Cements. Boston, MA: 
Rogers and Manson, 1898, pp. 273-275. 

Eglinton, M[argi] S. Concrete and Its Chemical 
Behaviour. London, England: Thomas 
Telford, 1987. 136 p. incl. 8 illus., 9 tables, 2 
appen., index. 

Eglinton treats the chemical properties of 
concrete and the materials from which it is 
made. The author considers the conditions 
under which concrete might deteriorate, the 

performance of materials in aggressive 
conditions, and precautions against chemical 
attack. The text focuses on concrete made with 
Portland cements, although pozzolanic cements, 
the various types of cement made with 
blastfurnace slag, high alumna cement and the 
cement replacement materials are discussed. 
See chapter 5, "Chemical Attack on Concrete 
from External Sources," chapter 6, 
"Examination of Chemically Attacked 
Concrete," and chapter 8, "Protection of 
Concrete Against Chemical Attack." Each 
chapter is individually referenced on pp. 119-
130. 

Grattan-Bellew, Patrick E., editor. Concrete 
Alkali-Aggregate Reactions. Proceedings of the 
7th International Conference, 1986. New 
Jersey: Noyes Publications, 1987. [v]-509 p. 
incl. numerous illus., tables, and diagrs., index. 

This publication includes papers by leading 
international researchers and presents the 
current, "state of the art" methods for testing, 
evaluation, and repair of alkali-aggregate 
reactivity and damage. Session topics for the 
conference include "The Effects of Pozzolans 
on Alkali-Aggregate Reactivity," "Assessment 
and Repair of Alkali-Aggregate Damage to 
Concrete," and "New Rapid Test Methods." 

Concrete stairs are particularly vulnerable to damage from de-
icing salts and freeze thaw cycles, causing cracking and spalling 
such as that evident in these Courthouse steps, Washington 
County, Utah. Photo: National Park Service files. 
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Hill, James. "Cracks in Structures." Concrete 
Construction. Vol. 33, No. 3 (March 1988) 
pp. 312-318. 

Cracking does not always mean deterioration. 
This article describes the causes of cracking, 
and explains what type of cracks are harmful. 

Klieger, Paul, editor. Sulfate Resistance of 
Concrete. Detroit, MI: American Concrete 
Institute, 1982. [iii]-ix, 94 p. incl. 42 illus., 
9 tables, index. 

Six papers submitted for the George Verbeck 
Symposium on Sulfate Resistance of Concrete 
comprise this ACI publication. The authors are 
Edward Harboe, David Stark, Edwin R. 
Dunstan, Jr., Katharine Mather, Thomas 
Reading, and Paul Brown. Their papers cover 
the study and field observations of sulfate 
attack, and concrete durability in sulfate soils, 
potential specifications for sulfate resistant 
concrete, current research in sulfate resistance 
at the Waterways Experiment Station, physical 
aspects of sodium sulfate attack, sulfate 
resistance in a controlled environment. Each 
paper includes references and is preceded by a 
brief synopsis and keywords. 

Kleinlogel, A[dolf]. Influences on Concrete. 
Translated from the 1941 German Edition of 
Einfliisse aufBeton by F. S. Morgenroth. New 
York, NY: Frederick Ungar Publishing Co., 
1950. [5J-281 p. incl. 48 illus. 

This work is an alphabetized list of relevant 
terminology, testing methods, chemicals, 
compounds, and their effect upon concrete. 
Most of the entries include references. 

Malhotra, V. M., editor. Durability of Concrete, 
Volume I. Detroit, MI: American Concrete 
Institute, 1991. [iii]-viii, 1361 p. incl. 
numerous illus. and tables, index. 

The papers published in this volume were 
presented at the second CANMET/ACI 
International Conference on Durability of 

Concrete held in August 1991 in Montreal, 
Canada, which followed up the Katherine and 
Bryant Mather International Conference on 
Concrete Durability in 1987. The 36 papers 
treat topics such as freezing and thawing, 
deicing salt scaling, corrosion of reinforcing 
steel, chloride resistance, frost resistance, and 
cathodic protection. All the papers are 
preceded by a synopsis and the majority include 
references. 

Mather, Katharine and Bryant. John M. Scanlon, 
editor. Concrete Durability, Volumes I and II. 
Detroit, MI: American Concrete Institute, 
1987. Volume I: [iii]-x, 1069 p. incl. 
numerous illus. and tables. Volume II: [iii]-x, 
1071-2179 p. incl. numerous illus. and tables, 
index. 

These two volumes contain 111 papers 
submitted for the Katharine and Bryant Mather 
International Conference on Concrete Durability 
held in Atlanta, GA, April 27 - May 1, 1987. 
In its entirety, this publication provides a 
comprehensive review of the present knowledge 
and unsolved problems of concrete durability. 
The papers have been divided into three 
sections: "general," which contains reports on 
proper curing, durability of high-strength 
concrete, long-term durability of fly ash 
concretes, and other subjects; "physical 
effects," which includes papers on freezing and 
thawing, aggregates, and abrasion; and 
"chemical effects," which is comprised of 
reports on corrosion, alkali-aggregate reactions, 
carbonation, and sulfate attack. Most of the 
papers contain a bibliography and/or references. 

Naik, Tarun R, editor. Temperature Effects on 
Concrete. Philadelphia, PA: American Society 
for Testing and Materials, 1985. 184 p. incl. 
numerous illus., tables, and diagrs., index. 

The symposium on Temperature Effects on 
Concrete was held in Kansas City, MO, June 
1983, and was sponsored by the ASTM 
Committee C-9 on Concrete and Concrete 
Aggregates. Subjects dealt with include the 
performance of concrete subjected to cryogenic 
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temperatures, the effect of temperature and 
delivery time on concrete proportions, and the 
effect of high or low temperatures on strength, 
elasticity, proportions, and properties. An 
abstract and keywords precede each paper, and 
the majority of reports include references. 

Russell, Peter. Efflorescence and the Discoloration 
of Concrete. England: Viewpoint Publications, 
1983. 41 p. incl. front., 8 plates, 1 appen., 
biblio. 

Russell covers the basic factors that cause 
efflorescence and staining of concrete and their 
prevention. The book includes a brief section 
on removal through washing or the use of 
acids. 

Shah, S. P., editor. Fatigue of Structures. 
Detroit, MI: American Concrete Institute, 
1982. [iii]-vi, 401 p. incl. numerous illus., 
tables, and diagrs., index. 

The 18 papers which comprise this work 
address different aspects of the fatigue 
resistance of reinforced and prestressed concrete 
members. Topics include the effect of a marine 
environment on reinforcing steel and fatigue 
strength of concrete, methods for predicting 
crack width and deflections for loading, flexural 
fatigue strength of hybrid layered concrete, and 
the validity of Miner's hypothesis in accounting 
for the random nature of loading. A majority 
of the papers include references, and each is 
preceded by a brief annotation and keywords. 

Slater, John E. Corrosion of Metals in Association 
with Concrete. Philadelphia, PA: American 
Society for Testing and Materials, 1983. 83 p. 
incl. 29 illus., 6 tables, index. 

This manual is a "state-of-the-art report" that 
reflects both foreign and domestic knowledge. 
Slater discusses the problems associated with 
corrosion, fundamental mechanisms, factors 
which influence the rate of corrosion, 
measurement of deterioration, fatigue of 
reinforced concrete and environmental impact, 

protection methods, and current and needed 
research. The book includes a list of references 
on pp. 74-80. 

Swenson, E. G. Performance of Concrete. 
Toronto, Canada: University of Toronto Press, 
1968. [vii]-viii, [4J-243 p. incl. front., 95 
illus., 40 tables. 

The 13 papers that comprise this work were 
prepared for a memorial symposium in honor of 
Dr. Thorbergur Thorvaldson. Nine articles 
treat various aspects of sulphate attack and 
resistance, and the remaining papers deal with 
the performance of concrete in sea water, case 
histories of concrete durability in Ontario 
Highway structures, observations of sidewalk 
concrete, and the scaling of concrete by frost 
action. Each paper includes references and 
emphasizes field performance. 

Whittig, David, editor. Paul Klieger Symposium 
on Performance of Concrete. Detroit, MI: 
American Concrete Institute, 1990. [iii|-viii, 
499 p. incl. numerous illus., tables, and 
diagrs., index. 

24 papers were presented at the symposium, all 
of which are published in this book. They are 
divided into three sections: "Laboratory 
Studies," treats the more fundamental aspects of 
concrete durability and laboratory 
investigations; "Field Research," covers field 
studies in which concrete has been exposed to 
natural conditions; and "Case Histories," 
presents case histories of the 
performance/rehabilitation of concrete structures 
in harsh environments. Some of the topics 
discussed include deicer salt scaling, freezing 
and thawing, and corrosion of reinforcing steel. 
Most of the papers include references, and each 
report is preceded by a brief synopsis and 
keywords. 
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Methods of Concrete Repair 

A[merican] C[oncrete] Institute] Committee 224. 
"Causes Evaluation, and Repair of Cracks in 
Concrete Structure." Adjournal. V o l . 8 1 , 
No. 3 (May/June 1984), pp. 211-230. 

This paper discusses the nature of concrete 
cracking, causes and prevention, evaluation and 
methods of repair. 

A[merican] Qoncrete] Institute] Committee 222. 
Corrosion of Metals in Concrete. ACI 
Publication SP-49. Detroit, MI: American 
Concrete Institute, 1975. 136 p. incl. 39 illus., 
9 tables, 1 appen., index. 

Ten papers discuss corrosion mechanisms, 
procedures to reduce or prevent corrosion, and 
research still needed to explain corrosion fully. 
Each chapter is individually referenced. 

the European Cement Association. Abstracts 
provide translations in English, Frenchor 
German . Each report is illustrated with one or 
two photos and some drawings. 

Clear, Kfenneth] C , and R. E. Hay. Time-to-
Corrosion of Reinforcing Steel in Concrete 
Slabs-Volume 1: Effect of Mix Design and 
Construction Parameters. Report No. FHWA-
RD-73-32. Federal Highway Administration, 
Department of Transportation, Washington, 
D.C., April 1973. [i]-v, 98 p. incl. 38 illus., 
16 tables. 

The first volume in a series intended to provide 
administrators and designers with data on which 
to base decisions on the type of protection to 
provide to bridge deck construction in corrosive 
environments. This work deals specifically 
with the corrosion of reinforcing steel in 
concrete bridge decks as induced by chloride 
deicers. It attempts to determine the relative 
time-to corrosion of the reinforcing steel. 

Campbell-Allen, Denison, and Harold Roper. 
Concrete Structures: Materials, Maintenance 
and Repair. England: Longman Scientific & 
Technical. Co-published in the United States 
with John Wiley & Sons, Inc., 1991. [vi]-xii, 
369 p. incl. 145 illus., 28 tables, index. 

Written for engineers, students, and those 
familiar with concrete, this comprehensive 
volume addresses the problems and difficulties 
of concrete maintenance and repair. The 
authors cover the properties of concrete, design 
and construction for serviceable and durable 
concrete, and the behavior of steel in concrete. 
Also addressed are maintenance and repair 
strategies, materials and processes for repair, 
and examples of repairs to damaged structures. 
Each chapter contains a select bibliography. 

Cembureau. The Role of Concrete in Conservation 
of Historic Buildings. Paris, France: 
Cembureau, 1976. 85 p. incl. illus. 

This publication resulted from a 1975 seminar 
on the use of reinforced concrete in the 
consolidation and repair of historic structures, 
hosted by Cembureau, the trade organization of 

Clear, K[enneth] C , et al. Time-to-Corrosion of 
Reinforcing Steel in Concrete Slabs-Volume 2: 
Electrical Potential Data. Report No. FHWA-
RD-73-33. Federal Highway Administration, 
Interim Report, Department of Transportation, 
Washington, D.C., April 1973. [ii]-vi, 
[2]-133 p. 

This interim report presents the results obtained 
using electrical half-cell potential of the 
reinforcing steel evaluation technique. The data 
are presented in the form of plots of electrical 
half-cell potential to the copper-copper sulfate 
electrode v. time for 124 slabs. 

Clear, Kenneth. Time-to-Corrosion of Reinforcing 
Steel in Concrete Slabs-Volume 4: Galvanized 
Reinforcing Steel. Report No. FHWA-RD-82-
028. Federal Highway Administration, 
Department of Transportation, Washington, 
D.C., December 1981. [i]-iv, 35 p. incl. 5 
illus., 23 tables, 1 appen. 

Clear presents the findings of an outdoor 
exposure study (i.e. response to exposure of 
deicing salts) of concrete slabs containing black 
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reinforcing steel and galvanized reinforcing 
steel. The tests were performed under 
conditions which simulate those of a typical 
highway bridge deck. The results show that 
corrosion will occur under proper conditions 
when black or galvanized steel is used in 
construction. 

"Concrete Aids in Restoring Capitol Building." 
Concrete Construction. Vol 28, No. 7 (July 
1983), p. 31. 

This brief article describes the use of concrete 
in the restoration and seismic upgrade of the 
California State Capitol in Sacramento. 

"Cracking in Concrete Structures - Why Concrete 
Structures Crack and What To Do About It." 
ACI Concrete International. Vol. 82, No. 1 
(January 1985), pp. 26-30. 

This Article is a condensation of ACI 
Committee report 224, "Causes, Evaluation, 
and Repairs of Cracks in Concrete Structures." 

Crane, Alan P., editor. Corrosion of 
Reinforcement in Concrete Construction. 
Chichester, England: Ellis Horwood Limited, 
1983. [6]-437 p. incl. 216 illus., 58 tables, 
index. 

Concrete International: Design & Construction. 
Vol. 2, No. 9 (September 1980). ACI 
Compilation No. 5. Detroit, MI: American 
Concrete Institute, 1980. [3]-156 p. incl. 
numerous illus. 

This special issue is largely devoted to concrete 
repair and restoration. Articles include, 
"Structural Repair of Fire Damaged Concrete," 
"Factors Influencing Concrete Repair 
Materials," "Guide for Repair of Concrete 
Bridge Superstructures," "Repair of Concrete 
Surfaces Subjected to Abrasion-Erosion," "Pile 
Restoration," and "High-Performance Patching 
System." 

Concrete Repair and Restoration ACI Computation 
No. 5. Detroit, MI: American Concrete 
Institute, 1980. 

This helpful compendium of articles covers a 
variety of repairs techniques of repairs 
techiques and case studies. 

The papers which comprise this work were 
presented at a meeting organized by the Society 
of Chemical Industry Materials Preservation 
Group and the Road and Building Materials 
Group in association with The Concrete 
Society, the European Federation of Corrosion, 
Institution of Civil Engineers, and the National 
Association of Corrosion Engineers. Topics 
include: evaluations of past failures; the role of 
cement composition; control of concrete 
permeability; the condition and nature of 
reinforcing bar materials; and mechanistic 
studies; and methods of repair. 

Dawes, Rosemary. "Restoration and History of the 
Cleft Ridge Span." ACI Concrete International. 
Vol. 82, No. 1 (January 1985), pp. 14-25. 

Two articles describe the history, repair and 
conservation of the Cleft Span Bridge, designed 
by Olmstead and Vaux in Prospect Park, 
Brooklyn, NY. The bridge is made entirely of 
pre-cast concrete. 

Cooney, William B., AIA. Preservation Briefs 15: 
Preservation of Historic Concrete: Problems 
and General Approaches. Washington, DC: 
Rocky Mountain Regional Office, Division of 
Cultural Resources, National Park Service, US 
Department of the Interior, 1987. 

Feld, Jacob. Lessons from Failures of Concrete 
Structures. Published Jointly by American 
Concrete Institute, Detroit, MI and The Iowa 
State University Press, Ames, 1A, 1964. [viij-
xi, 179 p. 44 illus., index. 

This Brief gives a short historical overview of 
concrete, and provides concise information on 
concrete preservation planning and repair. 

This text traces the failure of concrete 
structures from the late 19th century forward. 
The work covers historical references, early 
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problems in concrete construction, design 
deficiencies and construction problems leading 
to failure, the durability of concrete and its 
compatibility with other materials, and 
foundation problems. 

The area of deteriorated concrete has been chiseled away in this 
section of an exterior wall of the Virginia Heating Plant, 
Arlington, Virginia, 1941, leaving the rehars and wire 
reinforcing exposed. It will be patched with concrete that 
matches the historic material in composition, color and texture. 
Photo: Sharon C. Park, A1A. 

Harmathy, T. Z., editor. Evaluation ami Repair of 
Fire Damage to Concrete. Detroit, MI: 
American Concrete Institute, 1986. [iii]-v, 214 
p. incl. 121 illus., IS tables, index. 

Subjects covered are: techniques for evaluation 
and repair; long-term performance of a repaired 
concrete highway bridge; analysis of damage 
caused by heating and cooling; assessing the 
temperatures reached by concrete during a fire; 
residual strength of reinforced concrete columns 
after a fire; the fire performance of various 
concretes; and the removal of chlorides 
absorbed by concrete during fires involving 
plastics. A brief synopsis precedes each article, 
and all papers include references. 

Historic Concrete: Investigation and Repair. A 
Training program offered by the Association for 
Preservation for Technology, September 1989. 

This handbook features a comprehendium of 
various reprinted articles that range from 
technical analysis to cleaning and repair of 
concrete. 

Hurd, M. K. "Structural Rehabilitation of 
Concrete Lighthouse." Concrete Construction. 
Vol. 33, No. 7 (July 1988), pp. 659-663. 

This brief article describes the deterioration and 
rehabilitation repair techniques for the 
Brandywine Shoal Lighthouse, west of Cape 
May, NJ. Mixed media repair is discussed 
including tremie, shotcrete, precast, and cast-in 
place. 

ICCROM. Mortars, Cements ami Grouts used in 
the Conservation of Historic Buildings. 
Symposium November 3-6, 1981. Rome, Italy: 
1982. [iii]-vi, 414 p. incl. 89 illus., 28 tables. 

Topics include: mortars for renderings, 
repointing and masonry repairs; grouts and 
injections in ancient masonry; Portland cement 
and special cements-their use in conservation; 
use of synthetic resins in mortars and grouts; 
and the study and analysis of ancient mortars 
and renderings. 

Kuenning, W. "Removing Stains From Concrete." 
Concrete Construction. Vol. 31, No. 6 (June 
1986), pp. 539-545. 

This article, the first in a five part series, 
describes several methods for cleaning various 
stains on concrete. Chemical and mechanical 
cleaning techniques are discussed. 
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Kuenning, W. "Methods of Removing Some Stains 
from Concrete: Aluminum to Finishing 
Discoloration, Part II." Concrete Construction. 
Vol. 31 , No. 7 (July 1986), pp. 655-661. 

Part II of the cleaning series, this article 
describes several techniques used for cleaning 
after the kind of stain has been identified. 
Some of the stains include asphalt, beverages, 
gum, bronze and copper, clay, dirt, and 
efflorescence. 

protecting concrete structures. Part I is devoted 
to the materials used for repair. Part II covers 
the deterioration of concrete and polymeric 
materials, and techniques to investigate the 
nature and extent of degradation. Repair 
techniques and procedures appear in Part III. 

Mays, Geoff, editor. Durability of Concrete 
Structures: Investigation, Repair, Protection. 
New York, NY: E & FN Spon, 1992. [vi]-xv, 
[4]-270 p. incl. 84 illus, 7 tables, index. 

. "Methods of Removing Some Specific 
Stains From Concrete: Fire and Soot to Moss, 
Part III." Concrete Construction. Vol. 31 , 
No. 8 (August 1986), pp. 736-743. 

Part III of the cleaning series describes cleaning 
techniques for graffiti, grease, ink, iron rust, 
and mildew. 

. "Methods of Removing Some Specific 
Stains from Concrete: Oil to Wood, Part IV." 
Concrete Construction. Vol. 31 , No. 9. 
(September 1986), pp. 821-826. 

Part IV of the cleaning series. Some of the 
stains include paints, rainwater run off, tire skid 
marks, tobacco, wax and silica. 

. "Chemical for Removing Stains Part V." 
Concrete Construction. Vol. 31 , No. 11 
(November 1986), pp. 960-965. 

Part V of the series. This article describes 
several chemicals used in cleaning concrete, 
how to find them, and safety precautions while 
using them. A concise table of information 
pertaining to each chemical is included. 

This text contains articles by experts in the 
fields of concrete durability, repair, and 
protection. Part one, "Theories and Solutions," 
covers the basic deterioration mechanisms and 
methods for the site investigation of distressed 
concrete structures. Materials and repair 
techniques are reviewed critically and relatively 
novel ideas for protection are discussed as well. 
Part two, "Case Studies" consists of a series of 
case studies for various types of structures 
including highway bridges, railway structures, 
concrete pavements, and marine structures. 

Meyers, John. "Slabjacking Solutions for Settled 
Slabs." Concrete Construction. Vol. 33, No. 
7. (July 1988), pp. 651-657. 

This article describes the raising of a settled 
concrete slab using a method called slabjacking. 
This process does not require sophisticated or 
expensive equipment. 

Milner, John D. "Masonry and Masonry Products: 
The Use and Preservation of Mortar, 
Plaster/Stucco and Cements." Preservation and 
Conservation: Principles and Practices. 
Washington, D.C.: The Preservation Press, 
1976, pp. 177-189, incl. biblio. 

Mailvaganam, Noel P., editor. Repair and 
Protection of Concrete Structures. Ann Arbor, 
MI: CRC Press, 1991. 473 p. incl. 109 illus. 
57 tables, 6 appen., index. 

This is a comprehensive work on the current 
materials and methods used in repairing and 

The papers contained in this volume were 
originally presented at a conference in 1972. 
This paper examines mortar, plaster/stucco, and 
concrete in terms of their individual 
characteristics in structural and decorative use, 
the problems relating to their conservation and 
preservation, and techniques employed for their 
restoration. 
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Perkins, Philip. Concrete Structures: Repair, 
Waterproofing and Protection. New York, NY: 
Halsted Press, A Division of John Wiley & 
Sons, Inc., 1977. [v]-x, 302 p. incl. 76 illus., 6 
tables, 5 appen., index. 

This work presents the basic principles of repair 
common to all types of reinforced concrete 
structures. It covers the principal materials 
used in the repair, the factors controlling the 
deterioration of concrete, steel and other metals 
used in concrete structures, repairs to concrete 
water-retaining and water-excluding structures, 
and the protection of concrete structures against 
chemical attack. A selected bibliography 
follows each chapter. 

Powter, Andrew. "History, Deterioration, and 
Repair of Cement and Concrete in Nineteenth 
Century Fortifications." Association for 
Preservation Technology Bulletin. Vol. X, No. 
3 (1978), pp. 59-77, incl. 7 illus., biblio. 

This article focuses on cement and concrete 
fortifications in Britain, and traces 18th and 
19th century developments in the evolving use 
of concrete for military work from 1830 
forward. Powter discusses the most common 
forms of deterioration found in fortifications: 
gun batteries, cracks, spelling, disintegration, 
lime deposits, stains, abrasion, and etching. A 
brief portion of the article is devoted to 
conservation efforts. 

Rizzo, Edward M. and Martin B. Sobelman. 
"Selection Criteria for Concrete Repair 
Materials." ACI Concrete International. Vol. 
II (September 1989), pp. 46-49. 

This article discusses the properties necessary 
for successful concrete repair materials -
adhesion/bond, shrinkage, thermal movement 
and cracking, chemical passivation of embedded 
steel, mechanical strength, and ease of 
application. Methods for testing these 
characteristics are discussed. 

Sabnis, Gajanan, editor. Rehabilitation, 
Renovation, atul Preservation of Concrete and 
Masonry Structures. Detroit, MI: American 
Concrete Institute, 1985. [iii]-v, 268 p. incl. 
108 illus., 17 tables, index. 

This volume contains papers prepared for three 
symposia sponsored by the American Concrete 
Institute between September 1981 and January 
1982. The book provides a current view of the 
rehabilitation of concrete and masonry 
structures and emphasizes the need for further 
research. 

Relevant papers include: "Nondestructive 
Evaluation in Rehabilitation and Preservation of 
Concrete and Masonry Buildings," "Inspection, 
Analysis, and Restoration of MIT Kresge 
Auditorium," "Verification of Structural 
Adequacy," "Repairs of Concrete Columns, 
Spandrels, and Balconies on a High-Rise 
Housing Complex in Chicago," "Cathodic 
Protection for Reinforced Concrete Structures," 
"Renovation of the Facade of the Woolworth 
Building," "Restoration of a Concrete Clarifier 
Structure," "Subzero Degree Fahrenheit 
Temperature Repairs of Concrete with Epoxy 
Mortar," and "Repairs and Restoration of 
Reinforced Concrete Columns." Each article 
includes illustrations and/or tables and 
references. 

Sayre, Edward V. "Deterioration and Restoration 
of Plaster, Concrete and Mortar," Preservation 
and Conservation: Principles and Practices. 
Washington, D.C.: The Preservation Press, 
1976, pp. 191-201. 

The papers contained in this volume were 
originally presented at a conference in 1972. In 
this paper, Sayre discusses plaster, concrete and 
mortar in terms of their chemical composition, 
reviews the deterioration of these materials and 
suggests possible conservation treatments. 
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Scott, Gary. "Historic Concrete Preservation 
Problems at Fort Washington, Maryland." 
Association for Preservation Technology 
Bulletin, Vol. X, No. 2 (1978), pp. 123-131, 
incl. 12 illus. 

This work discusses the history, construction, 
and preservation problems of the eight surviving 
Endicott Batteries at Fort Washington, the 
former headquarters for the "Defenses of the 
Potomac." Scott also considers what would be 
required to preserve the fort and its adaptive 
reuse. The illustrations show only Decatur, 
Wilkins, and White batteries. 

Tracy, Robert G. and Russell S. Fling. 
"Rehabilitation Strategies". ACl International 
Concrete. Vol II (September 1989), pp. 41-
45. 

This article describes successful rehabilitation 
strategies that depend on a well-organized 
program of investigation and analysis leading to 
an effective repair solution. 

Warner, James. "Selecting Repair Materials: 
Some Important Materials Should be 
Considered." Concrete Construction. Vol. 29, 
No. 10 (October 1984), pp. 865-871. 

Battery Commander's Station, Ft. Washington, Maryland 
(1904). Water has penetrated this concrete slah, causing freeze-
thaw spalling and major horizontal cracks. Photo: Lee H. 
Nelson, FAIA. 

This article describes the properties that repair 
materials should have, such as coefficient of 
thermal expansion, modulus of elasticity, 
permeability, and dimensional stability. Also 
included are a series of comprehensive 
questions on material selection that pertain to 
application and service conditions. 
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Applications Of Concrete 

General Applications 

Ball, James D. W. Reinforced Concrete Railway 
Structures. New York, NY: D. Van 
Nostrand Co., 1914. [x|-xiv, [2]-213 p. incl. 
123 illus., index. 

Ball discusses the generally accepted principles 
and processes which underlie the design and 
construction of reinforced concrete structures. 
Among the topics discussed are bending and 
shear stress, platforms, piles, piers, 
foundations, rafts, retaining walls, bridges, 
and sleepers. The author generally avoids 
using complicated formulae and calculations. 

Hanson, E[dward] S[mith]. Cement Pipe and Tile; 
Advantages of Cement for Pipe and Tile, 
Methods of Manufacture, Tests, Cost. Etc. 
Chicago, IL: The Cement Era Publishing 
Company, 1st edition, 1909, 2nd edition, 
1911. [10]-151 p. incl. front., 38 illus., 8 
tables, + index. 

This is a handbook-sized compilation of the-
then current information on the cement pipe 
and tile industry. Hanson covers the 
development and extent of the industry, the 
advantages of cement for pipe and tile, 
establishing a plant, the materials required, 
methods of manufacture, curing, costs, and 
tests. The book also illustrates and reviews 
machines and systems on the market. There 
are 11 pages of advertisements after the index. 

architects, builders, and the layman. Hering 
briefly describes the composition of both 
materials and then discusses their uses in 
construction. The book includes a chapter on 
"Manufactured Stone." 

Hool, George A., and W[illiam) S[paulding] Kinne, 
editors-in-chief. Foundations, Abutments and 
Footings. New York, NY: McGraw-Hill 
Book Company, 1st edition, 1924, 2nd edition, 
1943. [iv]-xiii, 417 p. incl. 178 illus., 2 
appen., index. 

One in a series of books as a reference for 
engineers and students, this volume covers the 
design and construction of the principal kinds 
and types of modern civil engineering 
structures. Relevant sections focus on 
concrete caissons and concrete steel piles, 
concrete footing, and concrete construction in 
bridge piers and abutments. 

Jacoby, Henry S., and Roland P. Davis. 
Foundations of Bridges and Buildings. New 
York, NY: McGraw-Hill Book Company, 
Inc., 1st edition, 1914, 2nd edition, 1925. 
[v]-xix, 665 p. incl. 183 illus. and tables, 
index. 

Jacoby and Davis discuss bridge and building 
foundations as represented by American 
engineering practice. Some of the topics 
discussed are timber, concrete, metal, sheet 
piles, cofferdams, box and open caissons, and 
pneumatic caissons. Each chapter includes a 
list of references. 

Hering, Oswald C. Concrete and Stucco Houses: 
The Use of Plastic Materials in the Building of 
Country and Suburban Houses in a Manner to 
Insure the Qualities of Fitness, Durability and 
Beauty. New York, NY: McBride, Nast & 
Company, 1912. [xiiJ-xviii, [2]-105 p. incl. 
front., 67 illus. 

This work attempts to promote a better 
understanding of the structural and aesthetic 
properties of stucco and concrete among 

Paaswell, George. Retaining Walls: Their Design 
and Construction. New York, NY: McGraw-
Hill Book Company, Inc., 1920. |v]-x, 275 p. 
incl. 133 illus., 9 plates, 40 tables, gloss., 1 
appen., biblio., index. 

This two-part work covers the design and 
practical problems associated with the 
construction of retaining walls. Paaswell 
discusses earth pressures, gravity walls, 
reinforced concrete walls, temperature, and 
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shrinkage, as well as form work, modern 
developments in concrete construction, 
drainage, waterproofing, and cost data. 

decorative features of concrete. The book also 
includes chapters on the manufacture and 
design of a concrete dwelling. 

Radford, William A., editor-in-chief. Radford's 
Cyclopedia of Cement Construction: A 
General Reference Work on Up-to-Date 
Practice in the Manufacture and Testing of 
Cements; the Selection of Concreting 
Materials, Tools, atul Machinery; the 
Proportioning, Mixing, atul Depositing of 
Concrete, atul Its Application to All Types and 
Details of Construction, Plain, Ornamental, 
and Reinforced; Together with Analysis of the 
Principles of Constructive Design, Cost 
Estimating, atul the Allied Branches of Stone 
and Brick Masonry atul Steel Construction. 
Volume III. Chicago, IL: The Radford 
Architectural Company, 1910. 339 p. incl. 
front., 100 illus., 34 plates, 6 tables, biblio., 
index. 

This cyclopedia is a five volume, 
comprehensive reference work/practical 
working guide on cement and its application to 
plain, ornamental, and reinforced concrete. 
Each volume is based primarily upon the 
practical experience of its authors and 
collaborators, and it is intended for builders, 
contractors, masons, steel workers, and others. 
The set avoids advanced mathematics, 
engineering formulae, and technical 
terminology. Volume III discusses concrete 
fireproof construction, bridges, culverts, 
reinforced concrete retaining walls and 
structures, and covers "Miscellaneous 
Applications" such as dams, reservoirs, 
lighthouses, sea-walls, docks, and piers. 

Sloan, Maurice M. The Concrete House and Its-
Construction. Philadelphia, PA: The 
Association of American Portland Cement 
Manufacturers, 1912. [5]-224 p. incl. front., 
149 illus., 10 tables, index. 

Sloan wrote this book to clarify the advantages 
of concrete construction for architects and 
homeowners. It discusses the durability, fire
proof qualities, economy, aesthetic, and 

Whipple, Harvey, editor. Concrete Houses, How 
They Were Built; Articles Descriptive of 
Various Types of Concrete Houses, atul the 
Details of Their Construction. Detroit, MI: 
Concrete-Cement Age Publishing Co., 1st 
edition, 1917, 2nd edition, 1920. [6]-215 p. 
incl. numerous illus. and plates. 

Published to promote the construction of 
concrete dwellings in America, this book 
contains articles reprinted with revisions from 
Concrete magazine. The articles illustrate the 
use of concrete for private houses and 
emphasize the economy, fireproof quality, and 
aesthetic potential of such construction. An 
advertising section which includes 
announcements from nineteen manufacturers of 
concrete houses can be found at the end of the 
book. 

Rural Applications 

Atlas Portland Cement Company. Concrete 
Construction About the Home atul on the 
Farm. New York, NY: The Atlas Portland 
Cement Company, 1905. [5]-127 p. incl. 141 
illus., 3 tables. 

This manual provides specifications for the 
mixing, handling, and uses of Atlas Portland 
Cement in smaller construction around the 
home and on the farm. Intended for use by 
"the suburbanite, the villager, and the farmer," 
the text is written with language free of 
technical terms. A brief history of concrete 
construction and the development of Atlas 
Portland Cement are also included. 
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Atlas Portland Cement Company. Concrete 
Country Residences. New York, NY: The 
Atlas Portland Cement Company, 2nd edition, 
1907. [8]-168 p. incl. 172 illus. 

The Atlas Portland Cement Company 
published this promotional book to assist home 
makers in planning their "future residences of 
concrete." A brief, four page introduction 
emphasizes the economy, comfort, 
permanence, and fireproof qualities of concrete 
construction. The remainder of the book is 
comprised of plans and photographs of 
concrete residences. 

Concrete in the Country. Philadelphia, PA: 
Association of the American Portland Cement 
Manufacturers, 10th edition, 1910. [2]-112p. 
incl. 135 illus., 3 tables, index. 

The first part of this text describes how 
farmers have successfully used concrete and 
provides a brief explanation of the materials, 
tools, and methods involved in concrete 
manufacture. The majority of the book, 
however, describes a variety of concrete 
structures including barns, coal houses, 
troughs, cellars, floors, tanks, silos, ice 
houses, and pavements. 

Barre, H[enry] J[ohn], and L[oy] Ljuther] Sammet. 
Farm Structures. New York, NY: John 
Wiley & Sons, Inc., 1950. |v]-x, 650 p. incl. 
numerous illus. and tables, 7 appen., index. 

Barre and Sammet intended this book to 
provide students with an analytical treatment of 
the theory and practice of agricultural 
engineering. Refer to chapter 2, in particular, 
which covers the materials and applications of 
concrete. The chapters are individually 
referenced. 

Campbell, H. Colin. How to Use Cement for 
Concrete Construction for Town and Farm. 
London, England: Stanton & Van Vliet Co., 
1920. [7]-380 p. incl. 211 illus., 9 tables. 

Campbell presents concrete as an economical, 
versatile, permanent, and fireproof building 
material for urban and country dwellers. 
Campbell covers the materials, mixing, 
formwork, reinforcement, and tools of 
concrete construction inbetween his discussion 
of concrete's many uses. The applications of 
concrete presented include: poultry houses, 
barns, smokehouses, ice houses, dairy houses, 
farmhouses, foundations, walls, garages, 
porches, roofs, tanks, and driveways. 

Concrete Silos. Chicago, IL: Universal Portland 
Cement Co., 7th edition, 1914. [7J-104 p. 
incl. 104 illus., 14 tables, 1 appen. 

The title page describes this work as "a 
booklet of practical information for the farmer 
and the rural contractor." The text begins 
with a discussion of the history, use, and 
general design specifications of silos. The 
advantages of concrete in silo construction, 
including a comparison of the monolithic and 
concrete block types, are covered next. A 
discussion of building methods for various 
parts of a silo is also included. Some the 
bulletins listed on page 104 are also relevant to 
concrete silo construction. 

Ekblaw, K[arl] J[ohnj T[heodore|. Farm Concrete. 
New York, NY: The Macmillan Company, 
1917. [v]-xi, 295 p. front., 95 illus., 11 
tables, 1 appen., index. 

This book is a reasonably comprehensive 
presentation of the essential principles and 
requirements underlying the use of concrete 
for farm-related construction. Ekblaw begins 
with a brief history of cement and then 
discusses the manufacture, storage, sampling, 
testing, and properties of the materials from 
which concrete is made. The essential 
processes in concrete manufacture are 
described next. The rest of the book is 
devoted to detailed directions for specific types 
of concrete construction such as foundations, 
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walls, pavements, tanks, silos, culverts, 
bridges, and silos. 

Farm Buildings. Chicago, IL: Sanders Publishing 
Company, 1st edition, 1905, new and enlarged 
edition, 1909. [10]- 354 p. incl. front., 637 
illus. 

A practical treatment of farm buildings and 
their design, this book contains the best plans 
submitted to The Breeder's Gazette by farmers 
and stockmen. The section which is relevant 
to concrete first appears in the revised edition. 
The applications of concrete discussed include 
walls, foundations, concrete block 
construction, barn and cellar floors, tanks, and 
silos. 

Foster, W[illiam] A[rthur], and Deane G. Carter. 
Farm Buildings. New York, NY: John Wiley 
& Sons, Inc., 1922. [iii]-xv, [2]-377 p. incl. 
front., 331 illus., index. 

Foster and Carter address the location, design, 
construction, and repair of farm buildings. 
Chapter XXVIII discusses the materials, 
proportioning, mixing, reinforcing, and 
placement of concrete, and also covers 
pavements and walks, foundations, cement 
blocks, and stucco. 

Gray, W[illiam] S[paulding]. Reinforced Concrete 
Reservoirs and Tanks. London, England: 
Concrete Publications Limited, 1st edition, 
1931, 3rd edition, 1954. [iii]-vi, 169 p. incl. 
132 illus., 15 tables, 2 appen., index. 

Gray focuses on the design and construction of 
plain and reinforced concrete reservoirs and 
tanks located above and below the ground. 
The book addresses designers and engineers, 
and Gray assumes that the reader has some 
knowledge of the fundamentals of reinforced 
concrete design and construction. The 
discussion does not include water towers or 
hollow reinforced concrete dams. A one page 
listing of "Concrete Series" books on concrete 
and cement at the end of the book might be of 
interest. 

Reinforced Concrete Water Towers, 
Bunkers, Silos & Gantries. London, England: 
Concrete Publications Limited, 1933. [v]-viii, 
256 p. incl 170 illus., 13 tables, index 

This book is the companion to Gray's 
Reinforced Concrete Reservoirs and Tanks 
published in 1931. The text is "self-contained 
and may be used without referring to the first 
volume." Parts I, II, III, IV, and VIII cover 
the design of water towers, bunkers, silos, 
columns in elevated structures, and gantries. 
The remaining sections describes construction 
procedures, cost estimation techniques, and 
modern methods of handling the materials 
stored in bunkers and silos. The final 23 
pages include advertisements and abstracts of 
numerous books on concrete published by 
Concrete Publications Ltd. 

Ketchum, Milo S. The Design of Walls, Bins and 
Grain Elevators. New York, NY: McGraw-
Hill Book Company, Inc., 1st edition, 1907, 
3rd edition, 1919. [iiij-xix, 556 p. incl. 268 
illus., 40 tables, 3 appen., index. 

Ketchum presents a systematic analysis of 
stresses due to granular materials and discusses 
the details and design of structures containing 
the granular materials. New material in the 
third edition includes data on economic design 
of reinforced retaining walls, formulas for 
wedge-shaped reinforced concrete beams, and 
fully worked-out problems in the design of 
retaining walls and bins. 

Pennington, A. M. Concrete Farm Structures. 
London, England: Concrete Publications 
Limited, 1954. [iii]-vi, 154 p. incl. 146 illus., 
15 tables, index. 

Pennington addresses farmers, students, 
architects, builders, estate agents, concrete 
makers, and others in this book which deals 
with the practical design and construction of 
pre-cast concrete farm buildings. For the most 
part, the text does not dwell upon the more 
technical aspects of design and building 
construction in concrete. Cowhouses, dairies, 
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stables, piggeries, barns, sheds, silos, roads, 
and yards are among the structures discussed. 
Parts of this book were first published in Farm 
Silos, Granaries, and Tanks by Pennington and 
the serial Concrete Building and Concrete 
Products. A listing of "Concrete Series" 
books on concrete and cement appears on page 
154. 

Seaton, Roy A. Concrete Construction for Rural 
Communities. New York, NY: McGraw-Hill 
Book Company, Inc., 1st edition, 1916, 2nd 
edition, 1918. |viii]-xi, 223 p. incl. 96 illus., 
25 tables, index. 

Seaton intended this as a text for a brief course 
on concrete construction for agricultural or 
other students. It provides a systematic 
treatment of the fundamentals and principles 
governing the use of concrete without 
discussing the topic at an advanced level. Part 
I, "Materials," covers cements, limes, 
specifications, tests, and aggregates. Part II, 
"Plain Concrete," discusses proportions and 
quantities of materials, the construction of 
forms, as well as mixing and handling 
concrete. Part III, "Reinforced Concrete," 
covers the general principles and strength of 
the material. Part IV, "Miscellaneous 
Materials," includes concrete surface finishes, 
stucco and plaster work, waterproofing and 
coloring concrete, casting in molds. Part V, 
"Typical Applications of Concrete," sidewalks, 
floors, and roads, tanks, cisterns, and silos, 
small highway bridges and culverts. 

The Peavey-Haglin Experimental Grain Elevator, St. Louis 
Park, Minnesota, erected in 1900, in this circa 1910 photograph, 
was the first circular slip-form, reinforced concrete grain 
elevator constructed in North America. Photo: Courtesy, 
Minnesota Historical Society. 
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Highways, Roads, and Bridges 

Agg, Thomas Radford. The Construction of Roads 
and Pavements. New York, NY: McGraw-
Hill Book Company, 1st edition, 1916, 3rd 
edition, 1924. [v]-xii, 519 p. inch 109 illus., 
36 tables, gloss., index. 

the construction and repair of roads and 
streets, and includes detailed information on 
work methodology and the cost of specific 
operations. He also discusses the latest 
methods of construction adopted in the 
principal cities and towns of the United 
Kingdom and the materials used to pave 
carriageways and footways. 

This work presents approved principles and 
practices involved in the construction of roads 
and pavements. It is intended primarily as a 
text-book for a course in roads and pavements, 
but the book can also serve as a reference for 
highway engineers due to the inclusion of 
numerous tables, typical designs, and 
specifications. The third edition introduces 
new material on the design of rural highways, 
Portland cement concrete surfaces, the design 
of pavement foundations, bituminous 
materials, economic comparisons of roadway 
surfaces, and the testing of road materials. 

Baker, Ira Osborn. A Treatise on Roads and 
Pavements. New York, NY: John Wiley & 
Sons, 1906. [iii]-viii, 655 p. incl. 171 illus., 
68 tables, index. 

This book discusses the principles involved in 
the construction of country roads and city 
pavements from an engineer's point of view. 
Part I covers the materials, construction, and 
maintenance of earth, gravel, and broken-stone 
roads in rural districts. Part II describes the 
design, materials, and construction of asphalt, 
brick, cobble-stone, stone-block, and wood
block pavements in cities. 

. American Rural Highways. New York, 
NY: McGraw-Hill Book Company, Inc., 
1920. [vii]-xi, 130 p. incl. front., 22 illus., 8 
tables, index. 

Written for use as a text on rural highways, 
this book is intended for agricultural engineers 
and students. Chapter VIII, "Cement Concrete 
Roads" which covers design, materials, 
curing, reinforcing, expansion joints, 
maintenance and destructive agencies, and 
Chapter X, "Bituminous Road Materials and 
Their Use," includes asphaltic concrete. 

Barton, William H. and Louis H. Doane. 
Sampling and Testing of Highway Materials. 
New York, NY: McGraw-Hill Company, 
Inc., 1925. [v]-ix, 355 p. incl. 83 illus., 33 
tables, index. 

Intended for use by students, teachers, and 
practicing engineers, this book deals with the 
material development of highway engineering 
as a science. It covers in detail the sampling 
and testing of materials and the interpretation 
of the results. 

Aitken, Thomas. Road Making and Maintenance: 
A Practical Treatise for Engineers, Surveyors, 
and Others, with an Historical Sketch of 
Ancient and Modern Practice. London, 
England: Charles Griffin and Company, 
Limited, 1900. [vi]-xiii, [2]-440 p. incl. 139 
illus., 61 tables, index. 

Aitken's treatment of road making and 
maintenance in this book is based primarily 
upon practical experience. Aitken discusses 

Bateman, John H. Highway Engineering: A 
Textbook for Students of Civil Engineering. 
New York, NY: John Wiley & Sons, Inc., 
1st edition, 1928, 2nd edition, 1934. [v]-x, 
[2]-441 p. incl. 177 illus., 26 tables, index. 

Intended as an undergraduate textbook, this 
book presents the fundamental principles of 
highway engineering theory as well as 
comprehensive descriptions of present 
practices. The subject is covered from the 
viewpoint of economics, financing, locations, 
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design, construction maintenance, and 
operation. The first chapter traces the 
development of highway transportation from 
the Romans forward. Refer in particular to 
chapter XVII, "Sheet-Asphalt and Asphaltic-
Concrete Pavements," and chapter XIX, 
"Concrete Pavements." 

Bauer, Edward E. Highway Materials: A 
Textbook Covering Production, Specifications, 
Sampling and Testing of Highway Materials. 
New York, NY: McGraw-Hill Book 
Company, Inc., 1928. [v]-xiii, [3]-353 p. 
incl. 77 illus., 20 tables, 2 appen., index. 

This book is intended for engineering students 
and practicing engineers. It covers the 
production of paving materials, typical 
specifications for various types of pavements, 
methods of sampling, and testing of materials. 
Chapters on the following are particularly 
useful: Portland cement, mineral aggregates, 
miscellaneous materials, Portland cement 
concrete pavements, asphaltic concrete 
pavements, and sampling Portland cement. 

Blanchard, Arthur H. Elements of Highway 
Engineering. New York, NY: John Wiley & 
Sons, Inc., 1915. [v]-xii, 514 p. incl. 202 
illus., 5 tables, 3 appen., index. 

This is a didactic text covering the principles 
of highway engineering with a length and 
scope appropriate for a one-semester, civil-
engineering course. Chapters on the following 
are particularly useful: historical review, 
cement-concrete pavements, sidewalks, curbs, 
and gutters, and highway structures. The text 
is comprised of original work and revised 
materials from Blanchard and Drowne's Text-
Book on Highway Engineering. 

, and Henry Bernardin Drowne. Text-Book 
on Highway Engineering. New York, NY: 
John Wiley & Sons, 1913. [vii]-xiii, 762 p. 
incl. 234 illus., 34 tables, index. 

Designed as a textbook as well as a 
comprehensive reference book for highway 

engineers, this book deals with the principles 
and practices of highway engineering. It 
includes a brief history of highway pavements 
and features innovative chapters on several 
topics including bituminous concrete 
pavements, and concrete pavements. A short-
title catalogue of John Wiley & Sons, Inc. 
publications after the index might be of 
interest. 

Bosticco, Mary. "Early Concrete Bridges in 
Britain." Concrete. Vol. 4, No. 9 (September 
1970), pp. 363-366, incl. 7 illus. 

The author begins with a warning about the 
danger of purporting anything, including 
modern bridges, as "the first." She does, 
however, state that the first concrete arch 
bridge was probably built for the Metropolitan 
District Railway near Earl's Court, London by 
John Fowler in 1867 and the first reinforced 
concrete bridge was probably the Chewton 
Glen Bridge, constructed in 1901. 

Boulnois, H. Percy. Modern Roads. London, 
England: Edward Arnold, 1919. [iii]-vii, 302 
p. incl. 6 illus., 13 plates, 2 appen., index. 

The author claims that he has dealt with the 
subject of roads "in as comprehensive a 
manner as is possible." However, no 
references are made to costs. Those subjects 
addressed by Boulnois include water-bound 
macadamized roads, tar treatment, bituminous 
roads and carpets, and concrete roads. There 
are 18 pages of advertisements after the index. 

Brown, Victor J., and Carleton N. Conner. Low 
Cost Roads and Bridges. Chicago, IL: 
Gillette Publishing Company, 1933. [vii]-xii, 
544 p. incl. numerous illus. and tables, index. 

This book presents the "best" practices in the 
design, construction, and maintenance of low-
cost roads, and is primarily intended for 
engineers. Refer to chapter VI which 
discusses the economics of single track 
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concrete and newer development in making 
low-cost road using Portland cement, chapter 
X on maintenance, and chapter XI on low cost 
bridges and culverts. Note: The authors 
abstracted freely from Roads and Streets, 
Proceedings of the, American Road Builders' 
Association, Engineering News-Record, 
Proceedings of the Highway Research Board, 
Public Roads, state highway department 
manuals, and other publications. 

Bruce, Arthur G. Highway Design aiul 

Construction. Scranton, PA: International 
Textbook Company, 1934. [v]-x, 628 p. incl. 
232 illus., 45 tables, index. 

Bruce presents the most generally accepted, 
fundamental principles underlying highway 
engineering of the time. This comprehensive 
text covers bituminous surfaces; the historical 
development, construction methods, and costs 
of cement-bound macadam pavements; and the 
design, reinforcement, construction, 
maintenance, and repair of Portland cement 
concrete pavements. The text also features 
achapter on landing fields and runways for 
airports. Each chapter is individually 
referenced. 

Byrne, Austin T. A Treatise on Highway 

Construction, Designed as a Text-Book for All 
Who May Be Engaged in the Location, 
Construction, or Maintenance of Roads, 
Streets, and Pavements. New York, NY: 
John Wiley & Sons., 1st edition, 1892, 5th 
edition, 1908. |iii]-xliii, [2]-1040 p. incl. 309 
illus., 92 tables, 4 appen., index. 

A comprehensive, practical reference work on 
highway construction, this book covers the 
history, materials, equipment, manufacture, 
maintenance and repair of highway 
construction in exhaustive detail. 

The portions of the text most directly relevant 
to the study of concrete are: chapter II, 
"Materials Employed in the Construction of 
Pavements"; chapter V, "Asphaltum and Coal-

Tar Pavements"; chapter VIII, "Miscellaneous 
Pavements" which covers artificial stone, 
hydraulic cement, destructor concrete, and 
concrete macadam; chapter IX, "Foundations," 
which includes information on the types of 
concrete, strength, costs, proportions and 
testing; and chapter XVII, "Footpaths, Curbs, 
Gutters," which discusses the varieties, 
formation, and wear of artificial stone as well 
as specifications for footwalks, curbs, and 
gutters constructed of this material. See the 
final chapter, entitled "Miscellaneous," which 
provides a comparison of European and 
American methods and costs of constructing 
and maintaining pavements. Each edition of 
this work received extensive revisions and 
additions to its contents. 

Chatburn, George, R. Highway Engineering, Rural 
Roads and Pavements. New York, NY: John 
Wiley & Sons, Inc., 1921. [iii]-xii, [2]-379 p. 
incl. front., 186 illus., 24 tables, index. 

Chatburn intended this work to be a reference 
book for professional engineers, road builders, 
students, and laymen. It focuses on those 
types of roads which are most common in 
rural districts, small cities, and towns. The 
materials, design, construction, and 
maintenance of earth, sand-clay, gravel, 
broken-stone, block, concrete, and bituminous 
roads are discussed. The text also covers 
culverts, bridges, road location, foundations, 
and revenue administration and organization, 
and concrete route marks and signs. 

Collins, H[oratio] John, and C[ecil| A[ugustus] 
Hart. Principles of Road Engineering. 
London, England: Edward Arnold & Co., 
1936. [vii|-xiv, 628 p. incl. front., 306 illus., 
19 plates, 86 tables, index. 

This publication presents a systematic account 
of the principles underlying the science of road 
engineering. The text includes a discussion of 
the purpose and history of roads, and problems 
confronting engineers such as maintenance, the 
movement of traffic on roads in its relation to 
speed and safety, and economic considerations. 
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Surveying, design, drainage, and foundations 
are covered, as well as the construction, 
design factors, materials, workmanship, 
maintenance and reinforcement of concrete 
roads. 

Hanson, Efdward] S[mith]. Concrete Roads atul 
Pavements. Chicago, IL: The Cement Era 
Publishing Company, 1st edition 1913, 2nd 
edition, 1914. 338 p. Incl. 49 illus., 1 appen. 

The text of this handbook covers the essentials 
of producing quality roadways such as 
preparation of the sub-grade, the materials to 
be used, mixing and placing of the concrete, 
as well as finishing and curing. The second 
edition of this book has been expanded from 
thirteen to twenty chapters, and includes new 
material on "How to Promote the Construction 
of Concrete Roadways." There are 36 pages 
of advertisements after the appendix. 

Ketchum, Milo S. The Design of Highway Bridges 
of Steel, Timber and Concrete. New York, 
NY: McGraw-Hill Book Company, Inc., 1st 
edition, 1908, 2nd edition, 1920. |v]-xv, 548 
p. incl. 307 illus., 109 tables, 3 appen., index. 

This comprehensive work details the 
construction of steel, timber, and concrete 
highway bridges. Ketchum discusses the 
calculation of stresses, design, estimate, 
contract, erection, and construction of these 
structures. Part III deals with the design of 
reinforced concrete highway bridges and 
foundations, and Appendix II gives general 
specifications for concrete highway bridges 
and foundations. 

Loving, M[orris] WJooten], editor. Concrete Pipe 
Drainage Structures for Highways atul 
Railroads. Chicago, IL: American Concrete 
Pipe Association, 1937. [4]-72 p. incl. 
numerous illus. and tables. 

This treatise covers the design, construction 
and maintenance of culverts, and drains for 
highways and railroads. The text is based 

upon published literature as well as 
correspondence and interviews with engineers 
who designed and constructed highway and 
railroad drainage systems in the United States, 
Canada, and Mexico. The "proper methods" 
of bedding and backfilling pipe lines, 
constructing pipe lines, and making joints are 
described. The book also includes a review of 
"The Flow of Water through Culverts" 
published by the University of Iowa in 1926. 
Pictures of existing structures and drawings 
from construction blueprints illustrate and 
elucidate the text. 

Max, Bill. Robert Maillart: Bridges and 
Constructions. New York, NY: Frederick A. 
Praeger, Publishers, 1st edition, 1949, 3rd 
edition, 1969. [5]-184 p. incl. 260 illus., 
index. 

The 3rd edition of this book is a trilingual 
translation in French, German, and English. 
The text contains two essays by Bill Max 
which consider the aesthetic and engineering 
contributions of Robert Maillart and five 
original works by that engineer extracted from 
Sch weizerische Bauzeitung. 

Scott, W]illiam] L[eslie]. Assisted by C. W. J. 
Spicer. Reinforced Concrete Bridges; Tlie 
Practical Design of Modern Reinforced 
Concrete Bridges Including Notes on 
Temperature atul Shrinkage Effects. London, 
England: Crosby Lockwood & Son., 1925. 
[v]-xi, 207 p. incl. front., 119 illus., 21 
plates., appen., index. 

Intended for engineers, this book covers the 
principles of reinforced concrete bridge design 
and erection. Scott briefly discusses the 
principal classes of bridges in the introduction, 
and devotes individual chapters to bowstring 
girder, arch, and girder bridges. The text also 
covers temperature and shrinkage effects, 
influence lines, hinges, foundations, and 
abutments. The final chapter describes ten 
existing bridges to illustrate the types of 
construction referred to in the preceding 
chapters. 
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Taylor, Frederick W., Sanford E. Thompson and 
Edward Smulski. Reinforced- Concrete 
Bridges with Formulas Applicable to Structural 
Steel and Concrete. New York, NY: John 
Wiley & Sons, Inc., 1939. [v]-xi, 456 p. incl. 
187 illus., index. 

One of the first comprehensive treatments of 
the subject, this book was intended for 
engineers, builders, and structural engineering 
students. It focuses specifically on reinforced-
concrete bridges, and covers flat-slab, one-
span rigid frame, continuous girder, multi-span 
rigid frame, cantilever, through girder, deck 
girder, and slab bridges as well as abutments 
and piers. Also included is a discussion of 
drainage, waterproofing, the effects of 
temperature changes, and methods of 
providing expansion joints. 

Air Raid Shelters 

"Air-Raid Protection." Concrete and 
Constructional Engineering. Vol. XXXIV, No. 
7 (July 1939), pp. 398-401, incl. 4 illus. 

This article discusses the conversion of an 
existing building into a first-aid post and the 
provision of nine trench shelters in England 
during WWII. 

"Air Raid Protection." Engineering News-Record. 
Vol. 128, No. 1 (January 1, 1942), pp. 34-35. 

This article considers the problems of air raid 
protection and is based upon publications 
issued by the U.S. Office of Civilian Defense. 

The flanking concrete arches of the Eastwood Park Bridge, Minot. North Dakota, 1927, are purely decorative; the bridge is actually 
cantilcvered from concrete piers below. Photo: State Historical Society of North Dakota. 
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The two major topics under consideration are 
air raid shelters and blackout practices. 

covered are: the effect of blast, penetration, 
impact, fragmentation, and the effect of 
detonating bombs on concrete. 

"Air-Raid Shelters for Factory Yards." Engineering 
News-Record. Vol. 129, No. 13 (September 
24, 1942), pp. 80-81, incl. 3 illus. 

This article describes Navy Yard practices in 
the construction of air-raid shelters. The most 
advanced designs for shelters specified walls 
of concrete block and a concrete slab floor and 
roof, all connected with continuous 
reinforcing. 

"Air-Raid Shelter for Fifty People." Engineering 
News-Record. Vol. 128, No. 23 (June 4, 
1942), pp. 64-65, incl. 4 illus. 

This report describes one of the first air-raid 
shelters constructed in the eastern United 
States, in Windham Center, CT. The 
reinforced concrete shelter was built to 
accommodate 50 people and was designed to 
withstand the impact of 100 pound bombs. 

Arup, Ove N[yquist]. Design, Cost, Construction, 
and Relative Safety of Trench, Surface, Bomb 
Proof and Other Air-Raid Shelters. 
Westminister, England: Concrete Publications 
Limited., 1939. 63 p. incl. 47 illus., 4 tables, 
4 diagrs., 4 appen. 

In 1938, Arup was hired to help create a civil 
defense scheme for the Borough of Finsbury, 
London. He established methods to assess the 
comparative protection afforded by various 
types of shelters and to provide a survey of 
their cost. 

"The Design of Bomb-Resisting Shelters." Concrete 
and Constructional Engineering. Vol. XXXIV, 
No. 10 (October 1939), pp. 534-542, incl. 5 
illus. 

This article presents the conclusions of a panel 
set up by the Institution of Civil Engineers to 
frame specific recommendations for the design 
of bomb-resisting structures. Topics discussed 
include: the effect of bombs on reinforced 
concrete shelters, roof thickness, walls above 
and below ground, accommodation and size of 
shelters, entrances, proportions of concrete, 
reinforcement, and estimated costs. 

"How Reinforced Concrete Structures Resist Air 
Raids." Concrete. Vol. 50, No. 11 (November 
1942), p. 8. 

This article outlines the conclusions and 
recommendations presented in the British 
Building Research Station of the Department 
of Scientific and Industrial Research Wartime 
Bulletin No. 17. The publication discusses the 
resistance of reinforced concrete structures to 
aerial bombs, and states that structural damage 
to buildings may be caused in three ways: 
shock caused by above-ground explosions 
above, near, or inside a structure; fires; and 
ground shock produced by explosions. 

Manning, G. P. "Air Raids and Structures." 
Concrete and Constructional Engineering. Vol. 
XXXV, No. 7 (July 1940), pp. 320-327, incl. 
8 illus. 

"The Design of Structures to Resist Bombs." 
Concrete and Constructional Engineering. Vol. 
XXXIV, No. 7 (July 1939), pp. 405-408, incl. 
4 tables. 

An abstract of the handbook "Structural 
Defence" issued by the Home Office is 
presented in this article. Among those topics 

The article focuses on the structural pressure 
exerted by a bomb on brick and concrete 
structures. Manning discusses the strength of 
two-story and multiple-story brick buildings, 
brick surface shelter, reinforced concrete 
surface shelters, and pre-cast trench shelters. 
A brief comparison of brick and concrete 
shelters is also included in the article. 
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"Reinforced Concrete Air Raid Shelter." The 
Engineer. Vol. CLXX, No. 4431 (Dec. 13, 
1940), p. 382, incl. 3 illus. 

This brief article gives the particulars of the 
"Raidsafe," a type of reinforced concrete air 
raid shelter made by Adamaite, Ltd., London. 

"Reinforced-Concrete Structures in Air Attack." 
Engineering. Vol. 152, No. 3954 (Oct. 24, 
1941), p. 328. 

This article summarizes recommendations on 
the design of war-time buildings, presented in 
the War-Time Building Bulletin, prepared by 
W. L. Scott and issued by the Building 
Research Station of the Department of 
Scientific and Industrial Research. 
Recommendations included: the framework 
and the floor should be monolithic; main 
reinforcing bars should be as thick as possible, 
and the reaction of an aggregate to heat should 
be taken into account. 

Reynolds, Wm. E. "Concrete Bomb Shelter Is 
Integral Part of Big Aircraft Plant." Concrete. 
Vol. 50, No. 11 (November 1942), pp. 4-5, 
36, incl. 4 illus. 

Reynolds describes, in detail, a bomb shelter 
built of reinforced concrete and steel 
construction at an aircraft manufacturing plant 
near the Great Lakes. The building was 
designed for complete blackout, and the article 
covers placement of the concrete, metal 
formwork, and wall construction. 

Shepley, E. and N.R. Tembe. "The Column 
Analogy Applied to the Design of Shelters." 
Concrete atul Constructional Engineering. Vol. 
XXXVI, No. 4 (April 1941), pp. 155-171, 
incl. 7 illus., 2 tables. 

In this article, Sheply and Timbe illustrate and 
apply the column-analogy method to air raid 
shelter design. Three examples and eight 
calculation sheets help elucidate the discussion. 

Wessman, Harold E. "Bomb-Resistant Air Raid 
Shelters." Journal of the American Concrete 
Institute, Vol. 14, No. 4 (February 1943). A 
Part of Proceedings of the American Concrete 
Institute. Vol. 39, pp. 241-250, incl. 4 illus. 

Wessman considers the degree of resistance 
that should be incorporated into civilian air 
raid shelters, and outlines the problems 
involved in the structural design of two types 
of bomb-resistant air raid shelters, both those 
capable of resisting direct hits, and those 
capable of resisting blast and splinters. The 
article concludes with a plea for "a wider, 
more intelligent use" of materials in the future 
to construct safer buildings. 

, and William A. Rose. Aerial 
Bombardment Protection. New York, NY: 
John Wiley & Sons, Inc., 1942. [v]-vi, 372 p. 
incl. front., 116 illus., 2 appen., index. 

This is a technical treatment of engineering 
problems related to aerial bombardment 
addressed to engineers, architects, builders, 
and manufacturers of construction materials. 
Among topics discussed are the characteristics 
of various types of bombs, the effect of aerial 
bombs on structures, and how design 
procedures should be modified. Particularly 
relevant to the study of concrete are chapters 
on materials commonly used in building 
construction, the design of specific types of 
buildings, design of wall panels to resist blast, 
and air raid shelters. 

, and William A. Rose. "Factors in Aerial 
Bombardment Protection." Engineering News-
Record. Vol. 127, No. 9 (August 28, 1941), 
pp. 60-64, incl. 5 illus. 

Wessman and Rose discuss the forces of aerial 
bomb impact and explosion, and review static-
load, which they deem to be unsatisfactory, 
and energy methods of designing structural 
members to withstand bombing. Methods of 
protection against fragmentation, blast, and 
suction are also considered together with 
provisions for safety zones in existing 
buildings. 

55 



and William A. Rose. "Structural 
Problems in Bomb Protection." Engineering 
News-Record. Vol. 127, No. 11 (September 
11, 1941), pp. 75-78, incl. 2 illus., 5 tables. 

This follow-up article to "Factors in Aerial 
Bombardment Protection" published in 
Engineering News-Record (above), discusses 
the most suitable types of exterior wall 
construction to protect against aerial bomb 
impact, design of interior walls, partitions, 
floor systems, and stairways; and sanitary, 
ventilation, and space requirements. 

how the increased dimensions of airplanes 
necessitated a hangar which was wider and 
deeper. A Caquot hangar allowed for a 
virtually indefinite increase in wing span and 
reduced the ratio between the total height of 
the hangar and the door height. The 
placement of cantilevered concrete roof trusses 
on either side of central rigid frames has also 
provided ample space to maneuver and park a 
plane. This defining feature of a Caquot 
hanger is clearly presented in both sections and 
details. 

"Concrete Arched Aeroplane Hangars." The 
Engineer. Vol. CLXXII1, No. 4497 (March 
20, 1942), p. 247. 

This is an extremely brief article which deals 
specifically with twin concrete barrel arch 
hangars being built by the American Army and 
Navy. It includes the general design and 
dimensions of these structures. 

Airplane Hangars 

"Aeroplane Hangar." The Engineer. Vol. CLXIX, 
No. 4400 (May 10, 1940), p. 443, incl. 1 
illus. 

In this brief, six paragraph article the author(s) 
describe the main features and construction of 
a reinforced concrete hangar constructed built 
in the south of France by Entreprises, 
Boussiron. The hangar is 265 ft. x 163 ft. x 
39 ft. 4 in., and the seven lattice type roof 
trusses which support the concrete roof are its 
main structural feature. 

Boase, Arthur J. "Cantilevered Concrete Trusses 
Provide Open Working Areas in Hangar." 
Engineering News-Record. Vol. 136, No. 22 
(May 30, 1946), pp. 58-63, incl. 7 illus. 

In this article, Boase discusses the significant 
details and advantages of a Caquot type 
hangar, using the one designed by Fragoso and 
Ness at the Santos Dumont Airport in Rio de 
Janeiro as an example. The author describes 

"Flight Hangar of Reinforced Concrete Saves 
Critical Materials." Construction Methods. 
Vol. 26.1, No. 6 (June 1944), p. 56, incl. 3 
illus. 

This two paragraph article describes the 
Curtiss-Wright flight hangar. The reinforced 
concrete structure has a working floor area of 
180,000 sq. ft. and features concrete girders 
which span bays of 125 ft. The hangar was 
completed in 120 days. 

"Gatwick Airport." Concrete and Constructional 
Engineering. Vol. XXXI, No. 7 (July 1936), 
pp. 367-375, incl. 7 illus. 

The materials and design of the Gatwick 
terminal building are presented in this article. 
The main structural features of the terminal 
are a Vierendeel truss and an umbrella roof. 
The water tank on the umbrella roof and the 
reinforced concrete subway which connects the 
airport building and the railway station are 
also discussed. 
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Holloway, C. E. "A Large Reinforced Concrete 
Aeroplane Hangar." The Structural Engineer. 
Vol. VIII, No. 9 (Sept. 1930), pp. 317-328, 
incl. 7 illus. 

Holloway describes the reinforced concrete 
hanger built at Heston Air Park, Middlesex, 
and discusses the more interesting details of 
the design such as the tied-arch roof 
principles. He also explains provisions made 
for wind pressure and expansion and 
contraction of the arches. The illustrations, 
elevations, plans, and mathematical 
calculations are helpful. 

taxiways with asphaltic concrete and the 
placement of concrete slabs for the aprons. 

Mason, A. P. "Aeroplane Hangar at Dublin 
Airport." Concrete atid Constructional 
Engineering. Vol. XXXV, No. 8 (August 
1940), pp. 389-393, incl. 7 illus. 

Mason describes the design, general 
arrangement, and construction of a reinforced 
concrete aeroplane hangar at Dublin Airport in 
1939. The article focuses in particular upon 
the six three-hinged frames which support the 
hangar's pitched reinforced concrete roof. 

Kalinka, John Ernest. "Monolithic Concrete 
Construction for Hangars." The Military 
Engineer. Vol. XXXII, No. 181 
(January/February 1940), pp. 54-56, incl. 6 
illus. 

Kalinka begins with a brief explanation of the 
principles underlying the design of domes, and 
argues that since domed roof surfaces are 
mainly in compression, concrete is an 
excellent material for their construction. The 
article covers two types of barrel shell roofs, 
single longitudinal and multiple barrels. The 
Z-D type shell design and its system of roof 
construction is mentioned, as well as the fire
proof, aesthetic, and fire-resistant advantages 
of monolithic concrete construction. 

Mitchell, C. A. "Unusual Design of Concrete 
Flight Hangar." Concrete. Vol. 52, No. 6 
(June 1944), pp. 10-11, incl. 4 illus. 

The article focuses upon a flight hangar in 
Buffalo, NY designed to allow the 
simultaneous in and out movement of several 
planes. The scarcity of steel, lumber, and 
labor influenced the decision to use reinforced 
concrete for the hangar, and the use of pre
cast units for the also eliminated the need for 
expensive form-work and hand labor. The 
final design employed continuous rigid-frame 
reinforced concrete construction with precast 
floor joists and roof planks. Another feature 
of the airport improvement discussed is the 
rolled-concrete parking apron. 

McGuire, John H. and Herbert R. Haar Jr. "The 
Construction of Haneda Airdrome." The 
Military Engineer. Vol. XXXVIII, No. 254 
(December 1946), pp. 509-513, incl. 7 illus. 

This article describes the history and 
construction of Haneda Air Transport 
Command Airdrome on Tokyo Bay by the 
808th Engineer Aviation Battalion and the 
Japanese. The authors focus on the 
preparation and clearing of the site for 
construction and the placement of hydraulic 
fill, including the placement of dikes, sheet 
piling, compaction, and drainage. The article 
also discusses the surfacing of the runways and 

'Navy Builds Concrete Hangars at San Diego." 
Engineering News-Record. Vol. 127, No. 23 
(December 4, 1941), pp. 64-66, incl. 4 illus. 

This report describes two barrel-shell-roof 
design reinforced-concrete hangars located at 
the Naval Operating Base at San Diego as 
"among the most spectacular of defense-
developed buildings." The primary features 
and innovations of the hangars are discussed, 
such as the use of two-hinged arch ribs on the 
outside of the barrel, the placement of high-
yield-strength bars outside of each hinge, and 
the construction procedure. 
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"Reinforced Concrete Hangars for the U.S. Navy." 
Concrete and Constructional Engineering. Vol. 
XXXVII, No. 3 (March 1942), pp. 88-92, 
incl. 4 illus. 

Glendale, CA, the Ford Airport at Dearborn, 
MI, and the Municipal Airport in Cleveland, 
OH. 

The article details the design and construction 
of a pair of reinforced concrete hangars 
erected for the U.S. Navy. The structures are 
placed side by side on common footing and 
feature arch ribs with an approximately 300 ft. 
span. 

Reynolds, W. E. "Construction of the Terminal 
Building-Washington National Airport." 
Journal of the American Concrete Institute. 
Vol. 12 (June 1941). A Part of Proceedings 
of the American Concrete Institute. Vol. 37, 
pp. 633-640, incl. 3 illus. 

Those aspects of the project discussed include 
the materials, the assembly of the form work, 
the concrete mixture, and the placing and 
finishing methods. Some of the outstanding 
features of the terminal building are the 
reinforced concrete cantilevered balcony in the 
main waiting area, the reinforced concrete 
slabs which comprise the second floor and 
high roof have neither drop panels nor 
capitals, and the cellular steel third floor over 
the main waiting area. 

Smith, E. K. "The Need for Permanent 
Improvements at Airports." Concrete. Vol. 34, 
No. 6 (June 1929), pp. 27-29, incl. 3 illus. 

This article presents the aesthetic and practical 
needs for permanent improvements to airports. 
Smith argues that masonry construction 
requires minimal upkeep and reduces the cost 
of heating a structure. In addition, the 
fireproof qualities of concrete block, solid 
concrete, and/or brick construction results in 
lower insurance rates. The article also 
discusses runway improvements. Concrete 
runways can support the increasing size and 
weight of commercial planes, and they 
increase a plane's cruising speed due to less 
wind resistance. Some of the examples of 
modern airports are the Union Airport at 

. "How Concrete Improved Airports in 
1932." Concrete. Vol. 41 , No. 1 (January 
1933), p. 12, incl. 2 illus. 

Smith states that the increased demand in 
commercial aviation during the early 1930s 
resulted in a variety of concrete improvements 
to airports, and outlines the improvements 
made at a number of airports including 
Shushan Airport in New Orleans, Cincinnati 
Municipal Airport, and Maxwell, Langley, 
Barksdale, Selfridge, Barksdale, and Mitchell 
Fields. 

Snitoff, Howard J. "Seven Hangars with Modern 
Equipment in Rigid-Frame Concrete 
Structures." Engineering News-Record. Vol. 
133, No. 10 (September 7, 1944), pp. 294-
298, incl. 6 illus. 

Snitoff relates the background, design, and 
construction of a continuous, rigid-frame type 
concrete structure which encompassed seven 
130 ft. x 120 ft. hangars in Buffalo, NY. A 
lack of labor and time as well as timber and 
structural steel predetermined the use of 
reinforced concrete. The article details the 
design and dimensions of the building and the 
construction procedure. Snitoff also discusses 
the hangar doors, lighting fixtures, steam unit 
heaters, fire systems, and emergency water 
reservoirs. 

"Speed Marks Army Airport Building." Concrete. 
Vol. 52, No. 11 (November 1944), pp. 4-5, 
incl. 3 illus. 

The article begins by asserting the swift 
construction of the Nevada Bombing and 
Gunnery Range at Tonopah Army Air Field 
could be linked to advances in the field of 
concrete slab construction. The article focuses 
predominantly on the project construction 
methods. 
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Tedesko, Anton. "Low Cost Repairs Restore 
Concrete Hangar to Design Strength." Civil 
Engineering. Vol. 17, No. 1 (January 1947), 
pp. 9-12, inch 6 illus. 

The fire-resistant qualities of a Z-D type shell 
concrete hangar at Wright Field, OH, were put 
to the test when an Army cargo plane crashed 
into the hangar and exploded. Tedesko 
describes the hangar and how its concrete 
construction prevented the fire from spreading. 
The majority of the article discusses the 
inspection and repair of the hangar. After the 
ceiling was cleaned and sand-blasted, the roof 
shell was examined for irreparable damage to 
the arch footings and the longitudinal edge 
members of the roof slab. The inspection 
revealed no such damage, and after repairs 
were completed, a load test verified the 
restoration of the structure to "pre-fire 
condition." 

. "Wide Span Hangers for U.S. Navy." 
Civil Engineering. Vol. 11, No. 12 (December 
1941), pp. 697-700, inch 4 illus. 

This report reviews the prominent features of 
twin monolithic concrete arch design hangars 
constructed for the Bureau of Yards and 
Docks, U.S. Navy. Civil Engineering claims 
the two hangars to be "among the largest 
reinforced concrete structures of their type." 
However, structural features such as the 
hinges, the foundations, and the prestressed 
tension ties described by Tedesko make the 
structures unique. The final section of the 
article lists the architects, engineers, and 
companies involved in the project. 

concrete construction are briefly considered in 
both the introduction and conclusion. 

Zabrowski, Robert and Otto Gruenwald. 
"Monolithic Concrete Seaplane Hangers." 
Civil Engineering. Vol. 14, No. 8 (August 
1944), pp. 355-358, inch 4 illus. 

Due to a shortage of building materials during 
World War II, designers often turned to 
reinforced concrete for projects such as the 
double seaplane hangars described in this 
article. The advances made in the field of 
reinforced concrete construction are visible in 
this project. Zabrowski and Gruenwald focus 
upon the design of the monolithic arches and 
the intermediate stiffening ribs of the shell 
slab. The most interesting sections of the 
article discuss: the footings and unusual 
framing system necessitated by soil conditions 
and the rolling scaffolding used for arch-rib 
and roof-slab forms. 

Airfields 

"The AAF's Proving Ground Airport." Roads and 
Streets. Vol. 89, No. 10 (October 1946), pp. 
65-70, incl. 19 illus. 

This article discusses the production of a test 
pavement at Eglin Field, FL. The asphaltic 
concrete pavement discussed could support a 
300,000 lb. gross loading, and the author(s) 
covers the cost, construction, equipment, and 
personnel involved in the project. 

"Construction of Wide-Span Concrete 
Hangars." Journal of the Western Society of 
Engineers." Vol. 51 , No. 4 (December 1946), 
pp. 155-161, incl. 6 illus. 

This article discusses the design, construction 
details and procedures of airplane hangars, and 
covers strain gauge measurements, mass 
production methods, and basic design 
characteristics. The advances made in 

Anderson, A.A. "Concrete Airport Pavements." 
Vie Military Engineer. Vol. XXVIII, No. 159 
(May/June 1936), pp. 180-183, incl. 6 illus. 

Anderson traces the history of concrete airport 
runways and discusses the advantages and 
importance of well-paved airstrips. The article 
includes a simplified formulae for use in 
designing airport runways devised by F. T. 
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Sheets and discusses at length the factors 
which enable a concrete runway to handle the 
stress caused by landings and takeoffs. 
Anderson also stresses the importance of a 
"true" concrete paved surface, a low crown, 
and a skid-resistant surface texture. 

"Concrete for Airport Runways, Aprons, 

Taxi Strips, and Pavements. Aero Digest. Vol. 
31 , No. 4 (October 1937), pp. 24-26, incl. 5 
illus. 

Anderson provides a cursory sketch of the 
development of foreign and domestic concrete 
airport pavements. The bulk of the paper 
discusses basic design elements such as 
transverse joints, crown, surface finish, and 
drainage. 

Brest, Alexander, and Dillard D. Woodson. 
"Cement Stabilized Bases for Runways." The 
Military Engineer. Vol. XXXVI, No. 219 
(January 1944), pp. 5-7, incl. 8 illus. 

The authors describe a program set up by the 
Commanding Officer of the 928th Engineer 
Aviation Regiment, Army Air Base, 
Richmond, VA to teach officers about the 
types of pavements and equipment used in 
runway construction. Student officers received 
training in the classroom and through the 
construction of runways and taxi strips. This 
article details a classroom session and presents 
an account of a soil-cement construction 
"practice session." A list of the construction 
equipment used is included at the end of the 
article. 

. "Speed in Concrete Airport Paving." 
Aero Digest. Vol. 39, No. 2 (August 1941), 
pp. 88, 90, incl. 6 illus. 

During World War II national defense efforts 
resulted in the demand for rapid construction 
of air fields. Anderson argues that airport 
pavements can be placed quickly without 
sacrificing quality, and the construction 
procedures of Phoenix Military Airport near 
Phoenix, AZ and Ellington Field, Houston, 
TX are used as examples. 

"Big Airbase Paved in Ninety Days." Engineering 
News-Record. Vol. 129, No. 15 (October 8, 
1942), pp. 69-71, incl. 5 illus. 

This article describes the construction of 
934,000 sq. yd. of concrete, sand-rock 
asphalt, and/or lime rock asphalt pavement in 
90 days on an unidentified airbase. One of the 
"largest collections of paving equipment ever 
assembled in one place" allowed 14,000 sq. 
yd. per day of concrete to be placed on 
average for 30 days. The article also covers 
the use of bituminous-treated, sisal-reinforced 
kraft paper to cure pavement slabs. (Because 
of wartime restrictions, neither the location of 
the airbase nor the personnel involved in its 
construction are identified.) 

"Concrete Overlays for Airfield Runways." 
Engineering Neves-Record. Vol. 133, No. 24 
(December 14, 1944), pp. 80-81, incl. 3 illus. 

When the United States entered WWII, the 
DC-3 airliner was the heaviest plane in general 
service. The plane had a 12,500 lb. maximum 
wheel load, and as military planes became 
heavier, airfields had to be upgraded to 
support the increasing wheel loads. The 
existing runways at a C.A.A. airfield in 
Kentucky had been designed for medium 
aircraft and needed to be strengthened to carry 
heavier wheel loads. The article describes the 
placement of reinforced asphaltic concrete 
overlays on the original pavement for this 
purpose as well as the construction of new 
runways. 

'Enlarging Randolph Field for 120,000-lb. Planes.' 
Roads and Streets. Vol. 88, No. 8 (August 
1945), pp. 70-72, incl. 11 illus. 

This article highlights the design, methods, 
and material production involved in enlarging 
Randolph Field, Texas, for 120,000 lb. 
bomber planes. The project included a new 
apron and strips to widen and extend the 
current runways. 
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"Experts Discuss Airport Construction, Operation 
and Maintenance." Civil Engineering. Vol. 17, 
No. 4 (April 1947), pp. 31-34, incl. 5 illus. 

A group of excerpts from the "Town Hall 
Meeting on Airports," a session of the 44th 
Annual Convention of the American Builders' 
Association discuss the following: the types of 
airports which require super-compaction of 
subgrades and base courses, the principal 
elements of airport layout, and the 
recommended placement of expansion and 
contraction joints. 

Gray, William Judson. "Major Improvement of St. 
Louis Airport for Defense." Civil Engineering. 
Vol. 12, No. 3 (March 1942), pp. 152-153, 
incl. 3 illus. 

This article describes the design, cost, and 
construction of a reinforced-concrete runway 
at Lambert Airport, St. Louis, in 1941. Gray 
states that in this project the stabilization of the 
subgrade, the use of expansion joints to 
minimize cracking and confine slab movement, 
and the use of subgrade paper to prevent the 
absorption of water by the subgrade illustrate 
advances in runway construction. 

Gorman, Clyde J. "California Air Base Builds 
Runway for 300,000-lb. Planes." 
Constructional Methods. Vol. 28.1, No. 1 
(January 1946), pp. 109-112, incl. 14 illus. 

'Heaviest Army Runway Paving." Western 
Construction News. Vol. XXI, No. 1 (January 
1946), pp. 89-92, incl. 10 illus. 

Gorman considers the design problems and 
features of runways, taxiways, and aprons 
under construction at the Fairfield-Suisun Air 
Base in California for 300,000 lb. airplanes. 
The extensive additions are predominantly of 
asphaltic concrete, but the project includes 
Portland cement concrete aprons and taxiways. 

Graham, George, and Frederick Royal Martin. 
"Heathrow. The Construction of High-grade 
Quality Concrete Paving for Modern Transport 
Aircraft." Journal of the Institution of Civil 
Engineers. Vol. 26, No. 6 (April 1945-1946), 
pp. 117-263, incl. 67 illus., 2 plates, 14 
tables, 8 appen., biblio. 

Graham and Matrin provide a comprehensive 
description of the construction of a high-grade 
quality concrete runway at Heathrow, 
Middlesex. The 12 in. thick pavement was 
designed to withstand the stress caused by 
increasingly heavy transport aircraft. The 
paper covers the first phase of construction at 
Heathrow which includes the main runway, the 
perimeter track, and the arrival/departure area. 

Fairfield-Suisun Army Airfield, which was 
constructed under the supervision of the U.S. 
Army Engineer Corps, is described in this 
article. The project featured an unusual 
layout, and the concrete pavement was 
designed to support the increasing weight of 
modern airplanes. The erection of reinforced 
concrete barracks and officers quarters is also 
covered. 

"Heavy Concrete Test Section Constructed for 175-
Ton Planes." Construction Methods. Vol. 
27.11, No. 9 (September 1945), pp. 102-3, 
176, 178, 180, incl. 7 illus. 

The author(s) describe the construction, 
materials, and maintenance of new concrete 
paving for the hangar and warmup apron of 
Moffet Field, CA. The pavement, which was 
designed to support a 175 ton passenger 
airliner, includes a 24 in. thick subgrade and 
an 18 in. slab of concrete. 

Hudson, Wilber G. "Runways, Taxi Strips and 
Field Surfaces." Engineering News-Record. 
Vol. 106, No. 5 (January 29, 1931), pp. 189-
192, incl. 7 illus. 

Hudson considers the design, costs, and 
suitability of different materials and surfaces 
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for runways, taxi strips, and airfields. Major 
U.S. airports such as Curtiss-Wright airport, 
Long Island, NY, Bettis Field, McKeesport, 
PA, and Alameda airport near San Francisco, 
CA, provide examples of the surfaces 
discussed. The article describes grass fields, 
tar-treated slag runways, concrete runways, 
and penetration asphalt taxi strips. 

McKeever, Harold J. "Where We Are in Airport 
Design." Roads and Streets. Vol. 88, No. 4 
(April 1945), pp. 68-75, inch 13 illus., 1 
table. 

This article discusses the fundamentals and 
trends of airport pavement design, including: 
wheel loadings, typical details of layout, 
dimension, grade, general pavement design 
procedures, soil classification, subgrade 
evaluation, and flexible pavement design. The 
second part of the article can be found in Vol. 
88, No. 5 (May 1945) of Roads and Streets. 

. "Where We Are in Airport Design." 
Roads and Streets. Vol. 88, No. 5 (May 
1945), pp. 82-85, 88, inch 7 illus. 

In his discussion of rigid pavement design, 
McKeever explains the deficiencies of H. M. 
Westergaard's formula and presents some of 
the fundamental differences between airport 
and highway concrete pavement designs. The 
accepted design procedures, subgrade 
evaluation, and selection of a pavement type 
are also considered. 

"Paving for B-36 in Progress at Patterson Field, 
Ohio." Roads and Streets. Vol. 90, No. 8 
(August 1947), pp. 55-59, 61 , 63, 65-66, inch 
35 illus. 

In this article, the author(s) detail the design 
and construction of a 330,000 cu. yd. runway 
and taxiway at Patterson Field, Ohio. The 21-
25 in. pavement was designed for a maximum 
load of 150,000 lb. per wheel. Other aspects 
of the project covered are equipment, 
admixtures, aggregate sizing, and formwork. 

"Paving for Biggest Planes in Sight." Engineering 
News-Record. Vol. 135, No. 2, (July 12, 
1945), pp. 96-98, inch 3 illus. 

The warm-up aprons and floor of a new 
hangar at Moffett Field in California are 
detailed in this article. The pavement was 
designed to sustain wheel loads of 175,000 lb. 
and the report covers the design, placement, 
curing, and hand finishing of the aprons and 
floor. 

'Paving Methods at an Eastern Airbase." 
Engineering News-Record. Vol. 128, No. 1, 
(January 1, 1942), pp. 32-33, inch 3 illus. 

This article reports the construction of almost 
500,000 sq. yd. of concrete runways, 
taxiways, and aprons at an Eastern Army 
airbase. The article focuses in particular upon 
the extension and dummy joints, vinsol resin 
cement, and the movement of paving 
equipment in the project. The design and 
paving methods described are similar to those 
used on highway construction. The paving of 
the apron and the runway in short runs, 
however, required frequent relocation of the 
finishing machines. This resulted in the 
invention of a stone-boat to move the 
equipment. 

"Runways with Ready-Mix." Roads and Streets. 
Vol. 87, No. 1 (January 1944), pp. 43-46, 
inch 13 illus. 

This article focuses on the construction of 
runways for Woodbine airport in New Jersey. 
The unusual preparation of the concrete on this 
project is a notable feature of the project. Due 
to a shortage of batch trucks, drivers, and 
labor, the 135,000 sq. yd. of concrete required 
for the project was prepared in truck mixers. 
The selection of ready-mix concrete, grading 
and compaction of the site, equipment, and 
personnel are also described. 
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Smith, E. K. "Designing Concrete Pavement for 
Airports." Engineering News-Record. Vol. 
102, No. 21 (May 23, 1929), pp. 834-836, 
inch 8 illus., 1 table. 

The editor of Engineering News-Report claims 
that this article "gives the most complete data 
yet made available on the subject of concrete 
pavements for airports." Based upon his 
personal knowledge, Smith has attempted to 
bring the existing knowledge on airplane 
weights and their importance in designing 
concrete runways up to date. The article also 
discusses the concrete runway at Ford Airport 
at Dearborn, MI. 

Struthers, Robert and John William Lovatt. 
"Construction of Heavy-Duty Concrete 
Runway." Journal of the Institution of Civil 
Engineers. Vol. 25, No. 2 (December 1945), 
pp. 121-142, inch 7 illus., 3 tables. 

This paper focuses on the construction of a 
concrete runway in Southern England for the 
Air Ministry. The authors claim that this 
runway is "the first of its kind to be built 
where the materials were subject to continuous 
control." Because of war time restrictions, the 
authors do not give the exact location or cost 
of the project, but they discuss the project's 
basic design requirements, specification, site 
excavation, surface water drainage, testing and 
control of materials, placing and vibrating of 
concrete, concrete strength and records, and 
labor. 

Whitten, Eudell G. "Airbase Requires Varied 
Paving Operations." Engineering News-
Record. Vol. 133, No. 18 (November 2, 
1944), pp. 70-74, incl. 5 illus. 

Whitten reports the design, construction, 
personnel, and compaction problems involved 
in enlarging Fort Dix airbase in New Jersey. 
Bituminous concrete, Portland cement 
concrete, and bituminous stabilized soil were 
all used in this project. Whitten also presents 
comparative data on the weight, strength, and 
control of Vinsol resin cements prepared with 
standard pavers and truck-mounted mixers. 
The tests indicate that the Vinsol resin cements 
produced in truck-mounted mixers had a 
weight and strength equal or greater than that 
prepared in conventional pavers. 

Walker, J. H. "Concrete Runways at 
Aerodromes." Concrete and Constructional 
Engineering. Vol. XXXVII, No. 1 (January 
1942), pp. 38-41, incl. 5 illus. 

In an attempt to avoid the difficulties 
experienced in concrete road construction, 
Walker examines "the problems involved in 
the construction of concrete runways." More 
specifically, Walker discusses shrinkage, 
warping, loads, and interlocked and transverse 
joints as they apply to runway design. 
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Reference Materials includes an author and subject index as well as 
a brief review of investigations on the fatigue 
behavior of concrete. 

Bibliographies 

American Concrete Institute, ACI-ASCE 
Committee 323. Bibliography on Prestressed 
Concrete. Detroit, MI: American Concrete 
Institute, 1954. 83 p. 

The bibliography lists, in chronological order, 
and without annotations, articles appearing in 
foreign and domestic serials from 1896 to 1953 
on prestressed concrete. Three pages of 
patents are included at the end of the work. 

American Concrete Institute, ACI Committee 214. 
Evaluation of Strength Tests of Concrete, 
Annotated. Bibliography No. 2. Detroit, MI: 
American Concrete Institute, 1960. 11 p. + 
index. 

This is a compilation of 35 articles appearing 
in foreign and domestic technical literature 
from 1924 through 1958 dealing specifically 
with compression tests of concrete, variations 
in test results, and evaluation of tests. The 
committee used simple statistical methods for 
evaluating compression test results. The 
annotations contain a brief description of an 
article's contents. The bibliography includes a 
subject index and a short summary of previous 
investigations dealing with compression tests of 
concrete. 

American Concrete Institute, ACI Committee 215. 
Fatigue of Concrete, Annotated. Bibliography 
No. 3. Detroit, MI: American Concrete 
Institute, 1960. 38 p. inch index. 

This is the first comprehensive bibliography 
produced which specifically referenced the 
more significant works on the fatigue of plain 
and reinforced concrete. The 114 entries span 
1898 through 1958 and were gleaned from 
major technical periodicals, bulletins, and 
texts, both foreign and domestic. This volume 

American Concrete Institute, Joint ACI-ASCE 
Committee 326. Shear, Diagonal Tension, and 
Torsion in Structural Concrete, Annotated. 
Bibliography No. 4. Detroit, MI: American 
Concrete Institute, 1962. 121 p. incl. index. 

This is a compilation of articles concerned 
predominantly with the shear behavior of 
concrete members. The 469 entries span 
foreign and domestic technical literature 
published from 1897 through 1959. The text 
includes a brief historical review of shear, 
diagonal tension and torsion of structural 
concrete, as well as an author and subject 
index 

American Concrete Institute, Joint ACI-ASCE 
Committee 441. Reinforced Concrete 
Columns, Annotated. Bibliography No. 5. 
Detroit, MI: American Concrete Institute, 
1965. [2]-122 p. incl. index. 

This is a 468 entry, annotated list of foreign 
and domestic articles published in technical 
literature from 1896 through 1964 related to 
reinforced concrete columns. The bibliography 
includes a subject and author index. 

American Concrete Institute, ACI Committee 120. 
History of Concrete: 30 B. C. to 1926 A.D., 
Annotated. Bibliography No. 14. Detroit, MI: 
American Concrete Institute, 1982. [iii|-vi, 
110 p. incl. index. 

The periodicals, books, journals, and 
proceedings contained in this bibliography 
cover the history of concrete from 30 B.C. to 
1926 A.D. It is perhaps one of the most 
comprehensive annotated bibliographies on the 
history, development and manufacture of 
concrete. The 413 entries are organized 
alphabetically, and the work contains a 
comprehensive index. 
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Unity Temple, Oak park, Illinois, 1904-7. Another Frank Lloyd Wright design, this one constructed of cast-in-place concrete with an 
exposed aggregate finish. Photo: National Park Service files. 
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Berliner, J. J. and Staff. A Berliner Research 
Project on Bibliography on New Developments 
in Concrete, 1944-1948. New York, NY: 
Division on Business and Technical Research, 
1948. [2]-48 p. 

Berliner and staff cover the new developments 
in concrete from 1944 through 1948. The 
bibliography lists, without annotations, 
technical and scientific discoveries and studies 
chronologically and by subject. 

Cement and Concrete Association Bibliography, 
Historical and Rare Books on Cement and 
Concrete and Allied Subjects Held by the 
Cement and Concrete Association. London, 
England: Cement and Concrete Association, 
1969. 

This is a catalogue of the Cement and Concrete 
Association's collection of historic and rare 
editions of books on cement, concrete, and 
related subjects. 

Carrasquillo, Ramon L. Very High-Strength 
Concrete: An Annotated Bibliography, 1930-
1976. Report No. 367. Ithaca, NY: 
Department of Structural Engineering, School 
of Civil Engineering, Cornell University, 1977. 
iv, [3]-46 p. incl. index. 

Carrasquillo covers most of the relevant 
literature on the subject of high-strength 
concrete written in English. He defines high-
strength concretes as possessing considerably 
higher strength than is usually obtained by a 
given production process. This definition 
allows Carrasquillo to include articles 
describing highly technical production methods 
and those relating to concrete produced by 
more conventional means. The bibliography 
has 68 entries and includes a subject and author 
index. 

Highway Research Board, Department of Materials 
and Construction. Committee on Durability of 
Concrete-Physical Aspects. National Academy 
of Sciences-National Research Council. 
Durability of Concrete: Physical Aspects, 
Annotated. Bibliography No. 20. Washington, 
D.C.: National Research Council, 1957. [ii]-
iii, 46 p. incl. index. 

This annotated bibliography includes the 
contents of the Highway Research Board 
Bibliography No. 8 on the "Durability of 
Concrete, Physical Reactions" in addition to 
supplemental materials which cover the field 
through 1956. The bibliography covers the 
durability of concrete when exposed to tire, jet 
blast, and atomic radiation. The 365 entries 
from 1837 to 1956 are arranged 
chronologically, and an author index is 
included. 

Cement and Concrete Association, Great Britain. 
Catalogue of Texts and Reference Books-
Contained in the Library of the Great Britain 
Cement and Concrete Association. London, 
England: 1956. 

This bibliography includes only the texts, 
reference books and directories contained in the 
Library of the Cement and Concrete 
Association up to November 1956. Pamphlets, 
papers, and other library holdings are excluded 
from this volume. Entries are listed by 
subject, without annotations, and library index 
reference numbers are given. 

Highway Research Board of the Division of 
Engineering and Industrial Research. National 
Academy of Sciences-National Research 
Council. Durability of Concrete: Physical 
Aspects, Supplement to Bibliography No. 20. 
Bibliography No. 38. Washington, D.C.: 
National Research Council, 1966. 

This work is a supplement to Bibliography No. 
20. It contains 169 entries which refer 
primarily to resources on durability of concrete 
in highways. The sources included treat the 
effects of freezing and thawing, scaling and 
disintegration due to icing and deicing agents, 
effects of air entrainment, disintegration of 
concrete due to physical instability of 
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aggregates, and testing techniques. As in 
Bibliography No. 20 references on the effects 
of fire, jet blast, and atomic radiation are not 
included. Entries span from 1955 to 1965 and 
are arranged chronologically arranged. An 
author index is included. 

McDonald, James E., and Willie E. McDonald. 
Evaluation ami Repair of Concrete Structures: 
Annotated Bibliography, 1978-1988, Volumes I 
and II. Technical Report SL-REMR-CS-36. 
Washington, D.C.: Department of the Army, 
Waterways Experiment Station, Corps of 
Engineers, June 1991. Volume I: 357 p. incl. 
index. Volume II: 435 p. incl. index. 

This two volume bibliography contains 2,062 
annotated sources on the evaluation and repair 
of concrete structures, and the references cover 
foreign and domestic technical literature. 
Volume I contains two sections which treat: 
1. concrete durability and the causes of 
deterioration and 2. methods of evaluating 
structures. Volume II also includes two 
sections which cover: 1. repair and 
maintenance materials and 2. methods of 
maintenance and repair. The entries are listed 
chronologically, and each volume contains a 
subject and an author index. (This 
bibliography may be obtained through the 
National Technical Information Service, U.S. 
Department of Commerce.) 

subject index. The latter part of 1947 is not 
covered completely, and foreign literature 
during the war years is incomplete. 

Vollmer, H. C. Calcium Chloride in Concrete, 
Annotated. Highway Research Board 
Bibliography No. 13. Washington, D.C.: 
National Research Council, 1952. [ii]-vi, 57 
p. incl. index. 

Vollmer includes complete reference and 
source information on publications relating to 
the effect of calcium chloride on the properties 
of Portland cement and concrete. The 186 
entries are listed chronologically from 1885 
through 1952, and an author and subject index 
are included. 

Organizations and Associations 

American Concrete Institute 
P. O. Box 19150 
22400 West Seven Mile Road 
Detroit, MI 48219 
USA 

Slate, Floyd O. Comprehensive Bibliography of 
Cement a/ul Concrete, 1925-1947. Layfayette, 
IN: Joint Highway Research Project, 
Engineering Experiment Station, Purdue 
University, 1952. [ii], 491 p. incl. index. 

This comprehensive bibliography lists foreign 
and domestic publications in the fields of 
cement and concrete published between January 
1, 1925 and January 1, 1948. Slate includes 
all publications pertinent directly to cement or 
concrete, and thoroughly covers scientific 
publications, particularly those involving 
chemistry, technical publications, and semi-
technical publications. The text includes a 
table of contents as well as an author and 

Biblitheque Nationale 
58 Rue de Richelieu 
Paris F-75002 
FRANCE 

Building Research Establishment 
Building Research Station 
Garston, Watford WD27JR 
ENGLAND 

Canadian Institute for Scientific 
and Technical Information 

National Research Council of Canada 
Ottawa, Ontario K1A 0R6 
CANADA 
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Cast Stone Institute 
Pavilions at Greentree 
State HWY 73, Suite 408 
Marlton, NJ 08053 

Portland Cement Association 
5420 Old Orchard Road 
Skokie, IL 60077 

Cembureau 
European Cement Association 
55 Rue D'Arlon 
B-1040 Brussels 

Prestressed Concrete Institute 
201 North Wells Street 
Suite 1410 
Chicago, IL 60606 

Cement and Concrete Association 
Wexham Springs 
Slough SL3 6PL 
ENGLAND 

Precast/Prestressed Concrete 
Institute 
175 W. Jackson Boulevard 
Chicago, IL 60604 

The Concrete Society 
Devon House 
12-15 Dartmouth Street 
London, SWIH 9BL 
ENGLAND 

Construction Engineering Research 
Laboratory 
Department of the Army 
P.O. Box 4005 
Champaign, IL 61820 

Transportation Research Board 
2101 Constitution Avenue, NW 
Washington, DC 20418 

U.S. Patent Office 
2110 Jefferson Davis Highway 
Arlington, VA 22202 

Department of the Army 
Waterways Experiment Station 
Corps of Engineers 
3909 Halls Ferry Road 
Vicksburg, MI 39180-6199 

Library of Congress 
10 First Street, S.E. 
Washington, D.C. 20540 

National Concrete Masonry Association 
2302 Horse Pen Road 
P.O. Box 781 
Herndon, VA 22070 

68 

*U.S GOVERNMENT PRINTING OFFICE: 1993-0-358-680 



ISBN 0 - 1 6 - 0 4 2 0 3 9 - 3 

9"780160"420399' 

9 0 0 0 0 


