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Foreword

This publication is a revision and expansion of the report on Significance
of Tests and Properties of Concrete and Concrete-Making Materials pub-
lished in 1966. That publication in turn replaced editions of Report on
Significance of Tests of Concrete and Concrete Aggregates published in
1935, 1943, and 1956. The present report covers several types of materials
not referred to in the earlier reports but whose importance has increased
greatly since preparation of the 1966 report.

As was true for the previous publications in this series, the separate
chapters have been prepared by individuals selected because of their
knowledge of the respective subjects and because of their participation in
development of-pertinent methods of testing and specifications. While in-
dependent expression by the authors has been encouraged, individual
chapters have been reviewed and the entire report has been coordinated by a
special committee appointed for that purpose by ASTM Committee C-9 on
Concrete and Concrete Aggregates. The special committee in charge con-
sisted of: C. H. Best, Kansas State University, Manhattan, Kansas, chair-
man; B. Mather, U. S. Army Engineers, Waterways Experiment Station,
Vicksburg, Miss.; J. F. McLaughlin, Purdue University, West Lafayette,
Ind.; R. C. Mielenz, The Master Builders Co., Division of Martin Marietta,
Cleveland, Ohio; J. T. Molnar, The Standard Slag Co., Youngstown, Ohio;
M. Polivka, University of California, Berkeley, Calif.; and R. D. Walker,
Virginia Polytechnic Institute and State University, Blacksburg, Va.



Related
ASTM Publications

Concrete Pipe and the Soil Structure System, STP 630 (1977),
04-630000-07
Living with Marginal Aggregates, STP 597 (1976), 04-597000-07



Contents

Chapter 1—Introduction—R. E. PHILLEO

Parrl

GENERAL

Chapter 2—Techniques, Procedures, and Practices of Sampling of
Concrete and Concrete-Making Materials—E. A. ABDUN-NUR

Chapter 3—Statistical Considerations in Sampling and Testing—H.
T. ARNI

Chapter 4—Quality in Concrete Testing—J. R. DISE

Chapter 5—Needed Research—R. D. WALKER

Part 11

TESTS AND PROPERTIES OF CONCRETE

Chapter 6—The Nature of Concrete—T. c. POWERS

Freshly Mixed Concrete

Chapter 7—Uniformity and Workability—p. 1. smiTH

Chapter § —Making and Curing Concrete Specimens—R. F. ADAMS

Chapter 9—Setting Time—). H. SPROUSE AND R. B. PEPPLER

Chapter 10—Air Content and Unit Weight—r. F. BARTEL

Hardened Concrete

Chapter 11—Petrographic Examination—KATHERINE MATHER

Chapter 12—Strength—K. N. DERUCHER

Chapter 13—Accelerated Strength Tests—M. H. WILLS

Chapter 14—Elastic Properties and Creep—R. E. PHILLEO

Chapter 15-—Nondestructive Tests—E. A. WHITEHURST AND V. M.
MALHOTRA

Chapter 16—Volume Change—J. L. SAWYER

Chapter 17—Thermal Properties—j. A. RHODES

Chapter 18-—Pore Structure—GEORGE VERBECK

Chapter 19—Corrosion of Reinforcing Steel—p. . caDpY

Chapter 20—Corrosion of Embedded Materials Other than Rein-
forcing Steel —BERNARD ERLIN AND HUBERT WOODS

Chapter 21-—Bond with Reinforcing Steel—1. A. LuTz

Chapter 22— Abrasion Resistance—R. 0. LANE

Chapter 23—Resistance to Weathering—HOWARD NEWLON, JR.

24
44
49

59

74
102
105
122

132
146
162
180

200
226
242
262
275

300
320
332
351



Chapter 24—Resistance to Chemical Attack—r. H. TUTHILL

Chapter 25—Resistance to High Temperatures—pPETER SMITH

Chapter 26—Radiation Effects and Shielding—MiLos POLIVKA AND
H. S. DAVIS

Chapter 27—Air Content and Unit Weight—s. B. HELMS

Chapter 28-——Cement Content—w. G. HIME

Special Categories

Chapter 29—Ready-Mixed Concrete—R. D. GAYNOR

Chapter 30—Lightweight Concrete and Aggregates—pD. w. LEWIS

Chapter 31—Packaged, Dry, Combined Materials for Mortar and
Concrete—A. C. CARTER

Chapter 32—Preplaced Aggregate Concrete—B. A. LAMBERTON

Parrt 111

TEsTS AND PROPERTIES OF CONCRETE AGGREGATES

Chapter 33—Petrographic Examination—Rr. c. MIELENZ

Chapter 34—Grading—w. H. PRICE

Chapter 35—Shape, Surface Texture, Surface Area, and Coatings—
M. A. OZOL

Chapter 36—Weight, Density, Absorption, and Surface Moisture—
W. G. MULLEN

Chapter 37—Porosity—w. L. DoLCH

Chapter 38—Abrasion Resistance, Strength, Toughness, and Re-
lated Properties—R. C. MEININGER

Chapter 39—Thermal Properties—H. k. cook

Chapter 40-—Chemical Reactions Other than Carbonate Reactions—
SIDNEY DIAMOND

Chapter 41—Chemical Reactions of Carbonate Aggregates in Ce-
ment Paste—H. N. WALKER

Chapter 42—Soundness and Deleterious Substances—1L. DOLAR-
MANTUANI

PaArT IV

TESTS AND PROPERTIES OF OTHER MATERIALS

Chapter 43—Mixing and Curing Water for Concrete—w. 3. Mccoy
Chapter 44—Curing Materials—R. E. CARRIER

Chapter 45— Air-Entraining Admixtures—PAUL KLIEGER

Chapter 46—Mineral Admixtures—r. H. TUTHILL

Chapter 47—Chemical Admixtures—BRYANT MATHER

369
388

420
435
462

471
503

525
528

539
573

584

629
646

657
695

708

722

744

765
774
787
804
823



Chapter 48—Cellular Concrete—L. M. LEGATSKI 836
Chapter 49—Organic Materials for Bonding, Patching, and Sealing

of Concrete—R. 1. SCHUTZ 852
Chapter 50—Pumpability Aids for Concrete—R. C. VALORE, JR. 860



