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International Center for Aggregates Research (ICAR)
2003 11th Annual Symposium Research Papers

SESSION Al: AGGREGATES IN PORTLAND CEMENT CONCRETE

Al-1 Measurement Of Concrete Workability: Key Principles

And Current Methods 1
Eric P. Koehler, Graduate Student In Civil Engineering, The University Of Texas
At Austin; David W. Fowler, Joe J. King Chair In Engineering No. 2, The
University Of Texas At Austin

Al-2 Effect Of Fine Aggregate Type On Clsm Properties 18
L. K. Crouch, Ph.d., P.E., Professor Of Civil Engineering, Tennessee
Technological University; V. James Dotson, Jr., E.i. Graduate Research Assistant,
Tennessee Technological University; Larry Clouse, Account Executive, Master
Builders Technologies; Steve M. Hall, P.E., Assistant Engineering Director,
Tennessee Department Of Transportation, Division Of Materials & Tests

Al-3 Premature Concrete Deterioration Due To Asr/def In Texas 31
Moon Won, Transportation Engineer Supervisor, Texas Department Of
Transportation

Al-4 Aggregates For Pervious Concrete 47
David W. Fowler, Joe J. King Chair In Engineering No. 2, Director, International
Center For Aggregates Research, The University Of Texas At Austin

SESSION B1: FIELD EVALUATIONS

B1-1 Construction And Performance Of Large Stone And Thick Lift Granular Base

Test Sections On Fm 1810 In Wise County, Texas 56
Andrew J. Wimsatt, Fort Worth District Pavement Engineer, Texas Department
Of Transportation; Richard S. Williammee, Fort Worth District Materials
Engineer, Texas Department Of Transportation

B1-2 Blending Sands For Concrete 66
Barry Hudson, Operations And Research Manager, Aggregate Research Industries
- Communications, Llc

SESSION C1: AGGREGATES CHARACTERISTICS AFFECTING THE

PERFORMANCE OF PORTLAND CEMENT CONCRETE

C1-1 A New Mineralogical Approach To Predict Aggregate Coefficient Of Thermal

Expansion (Cote) Based On Bulk Chemical Analysis And Measured Cote By

Dilatometer 72
Anal K. Mukhopadhyay, Ph. D., Associate Transportation Researcher, Texas
Transportation Institute, Texas A&m University; Dan G. Zollinger, Ph.d., P.E.,
Associate Professor, Department Of Civil Engineering, Texas A&m University;
Shondeep L. Sarkar, Ph.d., P.E., Research Scientist, Texas Transportation
Institute, Texas A&m University

C1-2 Bringing Aggregates Into The Virtual Cement And Concrete Testing

Laboratory 92
Edward J. Garboczi, National Institute For Standards And Testing (Nist); Sinan
Erdogan And David Fowler, The University Of Texas



C1-3 Can Modifications To Astm C 1260 Alkali Silica Reactivity Test Method

Alleviate Its Inherent Limitations? 116
Chang-Seon Shon, Research Assistant, Texas Transportation Institute, Texas
A&m University; Anal K. Mukhopadhyay, Ph. D., Associate Transportation
Researcher, Texas Transportation Institute, Texas A&m University; Dan G.
Zollinger, Ph.d., P.E., Associate Professor, Department Of Civil Engineering,
Texas A&m University; Shondeep L. Sarkar, Ph.d., P.E., Research Scientist,
Texas Transportation Institute, Texas A&m University

SESSION D1: PERFORMANCE EFFECTS OF AGGREGATES IN

ASPHALT CONCRETE MIXTURES

D1-1 Use Of Dynamic Mechanical Analysis To Predict Damge

In Asphalt Mastic 131
Yong-Rak Kim, Ph.d. Candidate, Texas A&m University; Injun Song, Graduate
Research Assistant, Texas A&m University; Dr. Dallas Little, E. B. Snead Chair
Professor/international Center For Aggregate Research, Texas A&m University

D1-2 Utah Experience With Performance Related Specifications For Hma 148
Howardj. Anderson, P.E., Engineer For Pavements, Utah Department Of
Transportation

D1-3 Shear Resistance Vs. Fine Aggregate Angularity 161
David W. Jahn, Martin Marietta Aggregates

SESSION E1: FIELD AND LABORATORY MEASUREMENT OF

PERFORMANCE PARAMETERS

E1-1 Stiffness Of Unbound Aggregate Base Layers In Inverted

Flexible Pavements 192
Ronald G. Terrell, Graduate Research Assistant, The University Of Texas At
Austin; Brady R. Cox, Graduate Research Assistant, The University Of Texas At
Austin; Farn-Yuh Meng, Graduate Research Assistant, The University Of Texas
At Austin; John J. Allen, Managing Associate Director, International Center For
Aggregates Research; Kenneth H. Stokoe, i, Jennie C. And Milton T. Graves
Chair In Engineering, The University Of Texas At Austin

E1-2 Quality Management Of Flexible Pavement Layers By Seismic Methods 215
Miguel Arellano, P.E., Materials And Pavements Section, Texas Department Of
Transportation; Soheil Nazarian, Phd, P.E., Professor, Center For Highway
Materials Research, The University Of Texas At El Paso; Deren Yuan,
Researcher, Center For Highway Materials Research, The University Of Texas At
El Paso

E1-3 Predicting Aggregate Performance Of The Igneous And Metamorphic Rocks,

Northern Ontario 235
A.j. Cooper, Jagger Hims Limited; D. Villard, Ontario Ministry Of
Transportation; J. S. Ash, Jagger Hims Limited; J.d. Ferguson, Jagger Hims
Limited

SESSION E2: GEOMETRICAL AND PHYSICAL CHARACTERISTICS

E2-1 The Micro-Deval Abrasion Test For Coarse And Fine Aggregate In Asphalt

Pavement 249
C.a. Rogers, B.c. Lane And S.a. Senior, Soils And Aggregates Section, Materials
Engineering And Research Office, Ministry Of Transportation, Ontario



E2-2 Image Texture Based Quality Control Of Aggregate Production 271
Hyoungkwan Kim, Assistant Professor, Department Of Civil Engineering, The
University Of Alberta; Carl T. Haas, Professor, Department Of Civil Engineering,
The University Of Texas At Austin; Alan F. Rauch, Assistant Professor,
Department Of Civil Engineering, The University Of Texas At Austin

E2-3 Aggregate Shape Analysis Using X-Ray Computed Tomography Images 283
Shadi Saadeh, Graduate Research Assistant In Civil Engineering, Texas A&m
University; Eyad Masad, Assistant Professor In Civil Engineering, Texas A&m
University; Edward J. Garboczi, National Institute Of Standards And Technology;
Thomas Harman, Turner-Fairbank Highway Research Center

SESSION F1: CONCRETE MIXTURES

F1-1 Optimizing Aggregates In Mortar Mixtures 306
Pedro Quiroga, Ph.d. Candidate In Civil Engineering, The University Of Texas At
Austin

F1-2 Computer-Based Guidelines For Job-Specific Optimization Of Paving

Concrete 326
Robert Otto Rasmussen, Ph.d., P.E., Vice President And Chief Engineer, The
Transtec Group, Inc.; J. Mauricio Ruiz, M.s.e., Project Manager, The Transtec
Group, Inc.





