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PEM vs. PRS

Performance Engineered Performance Related
Mixtures Specifications
Initiative promoting “QA specifications that
engineering concrete mix describe the desired levels
designs to perform in of key materials and
their service construction quality
environment. PEM also characteristics that have

been found to correlate

promotes a number of :
with fundamental

new test technologies Lo |
along with enhanced QC engineering properties
practices that predict performance.”

Source: Transportation Research Circular E-C137,
Glossary of Highway Quality Assurance Terms




We Are Horrible With Change

O

» Timeframe for widespread use of SCMs

» 28-day strength testing
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Evolution of Concrete Testing

Concrete

Cars

Slump Cone Pressure Meter : Rapid Chloride Permeability Test
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Implementing PEM

- Agency dictates how the
material or product is
formulated and
constructed

- Based on past
experience

- Minimal/uncertain ability
to innovate

- Requires agency to have
proper manpower and
skill set to provide
oversight

- Agency identifies
desired characteristics
of the material or
product

- Contractor controls how
to provide those
characteristics

- Maximum ability to
Innovate

- Reduced oversight
burden on the agency




PEM-related Specification Changes

Colorado
Surface Resistivity
Box test
V-Kelly
Removed Min/Max cement content
Allow up to 50% fly ash

New York
SAM for acceptance

Wisconsin
SAM for mix design approval

Many others evaluating




PEM Pooled Fund Participants

18 STATES + FHWA & INDUSTRY



PEM Pooled Fund Emphasis

O

Implementation
Education and Training

Adjustments in specifications based on
field performance

Continued development of a knowledge
base relating early age properties to
performances




PEM Pooled Fund Partners

O

FHWA

State Departments of Transportation
(DOTs)

Industry (American Concrete Pavement
Association, Portland Cement Association,
National Ready Mixed Concrete

Association, others) . /‘\ :{ ok
0 |




PP 84 Implementation Incentive Funds

O

Available to pooled fund participating states

$40,000 for two or more new tests in the mix
design/approval process (shadow testing acceptable)

$20,000 for one or more new tests in the acceptance
process (shadow testing acceptable)

$20,000 for requiring an “enhanced” QC Plan from
the contractor

$20,000 for requiring the use of control charts

Report required within 4 months of construction




Iowa Early Success Story

» FHWA PEM Implementation Incentive Funds

» “New” QC Plan?
» Box test experience

» Contractor moving forward
» Similar experience in Wisconsin

Images: Pixabay




Box Test

O

» Developed by Dr. Tyler Ley, Oklahoma State
University

» Mixture response to vibration
o Consolidation check
o Edge slump check

» Easy visual check

» Mix design tool
o Evaluate the gradation
o Cementitious content




Box Test

A workability test

» Simple, quick, easy (lends itself to QC)
Included in AASHTO PP 84 (PEM)

Structural concrete equivalent in development
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Box Test

Bottom Edge Top Edge
Slumping Slumping

If deflection is more than V4" then it fails

Consolidation Edge Slump
Issues Issues




. Box Test
Project A Project B

Edge slump Issues




Accelerate Implementation and Deployment
of Pavement Technologies

FAST Act Section 503 (¢)(3)

(B) Goals.- The goals of accelerated implementation and deployment of pavement
technologies program shall include-

(i) the deployment of new, cost-effective designs, materials, recycled

materials, and practices to extend the pavement life and performance and to
improve user satisfaction;

(ii) the reduction of initial costs and lifecycle costs of pavements, including the
costs of new construction, replacement, maintenance, and rehabilitation;

(iii) the deployment of accelerated construction techniques to increase safety
and reduce construction time and traffic disruption and congestion,;

(iv) the deployment of engineering design criteria and specifications for new
and efficient practices, products, and materials for use in highway pavements;

(v) the deployment of new nondestructive and real-time pavement
evaluation technologies and construction techniques; and

(vi) the effective technology transfer and information dissemination to accelerate

imfplementation of new technologies and to improve life, performance, cost
effectiveness, safety, and user satisfaction.




FHWA Cooperative Agreement
with Iowa State University

Advancing Concrete Pavement Technology
Solutions

The purpose of the Agreement is to...

Deploy innovative technologies to improve pavement
performance

Develop and transfer new technologies

Deliver tools and guidance documents to States to
support the increased knowledge of concrete materials,
concrete pavement design, construction, and
maintenance




FHWA Cooperative Agreement
with Iowa State University

Six Work Areas

Extending pavement life and performance

Reduction of initial costs and lifecycle costs of
pavements

Deployment of accelerated construction techniques

Deployment of design criteria and specifications for
new practices/products/techniques

Deployment of non-destructive testing and real-time
pavement evaluation techniques

Technology transfer and information dissemination




FHWA Cooperative Agreement
with Iowa State University

WOPR No. 02 — Performance Engineered
Pavements

Performance Engineered Mixtures
(PEMs)/AASHTO PP84

Model QC Plan template for highway projects (with
guidance)

QC control chart tools
Model performance specification

Precision and Bias Statements




Suggestions for Cooperative Agreement




Implementing the Super Air Meter (SAM)

» Concerns with device durability

» Concerns with data variability
© Multiple causes
o New algorithm

» Concerns with time to perform

» Questions about appropriate use
o QC?
o Mix design approval?
O Acceptance?




SAM Data Analyzed
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Current Portland Cement Concrete

PWL Acceptance States
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Establishing PWL Spec Limits

State S SAM

n 86 If 90 PWL = Upper Spec Limit

Pop. Range 0.01to0 0.46 90 PWL: 1 Limitz=1.28

Pop. Median 0.18 Z = (Mean - Spec. Limit)/Std. Dev.
Population Mean p 0.1864 Spec. Limit = Mean + (Z * Std. Dev.)
Population Variance o* 0.008021

Pop. Stand. Deviation o 0.089559 Upper Spec Limit

Calculated 0.30

Calculated 90 PWL
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Establishing PWL Spec Limits

State R

n
Pop. Range

Pop. Median
Population Mean p
Population Variance o?
Pop. Stand. Deviation ¢

124

0.03t0 0.58
0.21

0.21
0.00824667
0.090811178

State R SAM PWL

If 90 PWL = Upper Spec Limit
90 PWL: 1 Limitz=1.28
Z = (Mean — Spec. Limit)/std.

Spec. Limit = Mean + (Z * Std. Dev.)

Upper Spec

Calculated

Dev.

Limit

0.33

0 0.020.040.060.08 0.1 0.120.140.160.18 0.2 0.220.240.260.28 0.3 0.320.340.360.38 0.4 042044046048

-—
Freq

State T SAM

n
Pop. Range

Pop. Median
Population Mean p
Population Variance o*
Pop. Stand. Deviation o

21

0.1t0 0.285
0.15500
0.16976
2.3464E-03
0.048439363

Calculated 90 PWL

SAM Number

If 90 PWL = Upper Spec Limit

90 PWL: 1 Limitz=1.28

Z =(Mean - Spec. Limit)/Std. Dev.
Spec. Limit = Mean + (Z * Std. Dev.)

Upper Spec Limit
Calculated 0.23

e e )




State U SAM

n 190 If 90 PWL = Upper Spec Limit

Pop. Range 0.01t00.45 90 PWL: 1 Limitz=1.28

Pop. Median 0.16500 Z = (Mean - Spec. Limit})/Std. Dev.

Population Mean p 0.15921 Spec. Limit = Mean % (Z * Std. Dev.)

Population Variance o? 4.0569E-03

Pop. Stand. Deviation o 0.063693539 Upper Spec Limit
Calculated 0.24

Calculated 90 PWL

Freq

-0.03-0.01 0.01 0.03 0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.19 0.21 0.23 0.25 0.27 0.29 0.31 0.33 0.35
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Establishing PWL Spec Limits

State VSAM

n
Pop. Range

Pop. Median
Population Mean p
Population Variance o*
Pop. Stand. Deviation o

173
0.0-0.64
0.18
0.20
0.015
0.124

SAM PWL

If 90 PWL = Upper Spec Limit

90 PWL: 1 Limitz=1.28

Z ={Mean - Spec. Limit)/Std. Dev.
Spec. Limit = Mean £ (Z * Std. Dev.)

Upper Spec Limit
036

Calculate

0.40
0.52
0.55
.58




SAM Data Analyzed

State n Mean Std Deviation Calc U[.)pf:r
Spec Limit

R 124 0.21 0.0908 0.33

S 86 0.19 0.0896 0.30

T 21 0.17 0.0484 0.23

U 190 0.16 0.0637 0.24

V 173 0.20 0.124 0.36




Pay Factor (%)

Payment Plan with 5% Incentive

28
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PWL Hypothetical Pay

» Hypothetical
payment scenarios

» PWL Spec with
upper specification
limit from pilot
population

SAM PWL at 0.33 Upper Spec Limit

Mean Std. Dev Qu n d2 X PWL PF
026 001924 37431 5 223607 0 100  105.00
022 005148 2.13683 5 223607 0 100  105.00
023 004879 2.13179 5 223607 0 100  105.00
027 005508 1.14993 3  1.73205 0.00206 97  103.55
020 003 433333 3 173205 O 100  105.00
025 009381 08528 5 223607 026163 79  94.58




FHWA/ACI Workshops

FREE to the host
Host provides: Room, projector, attendees

Under a cooperative agreement, FHWA /ACI provide
instructors, all training materials

1-2 month lead time
States may request multiple presentations
Agreement expires September 18, 2020

Contact: Tom Yu
tom.yu@dot.gov

(202) 366-1198



mailto:tom.yu@dot.gov

Performance Mixtures for Sustainable Concrete

Performance B

. Caecll L. Jones Is President of Diversified Engincering Services, Inc,, located in Raleigh, NC,

M tures fo I and has over 40 years of experience In construction and materiats related to tranzportation
He provides quality management services 10 clents along with specification development,

. research, new technology development support, training, and general conzulting services.

SU sta ina b Ie Prior 10 establishing Diversified Engineering Services, he worked with the North Carolina
DOT for over 30 years with assignments ranging from field construction engineering to

the position of State Materials Engineer, with for the overall

Co n C r t e of the materials quality system for the Department’s 80,000-mile state-maintained

highway system.

Cecil received his BS in civil engineering from North Carolina State University and iz a

lcensed professional engineer in North Carolina. He is active in several professional
organizations including ACI, AASHTO, and ASTM International

Performance
Mixtures for.

Sustainable
Concrete

FHWA/ACI Workshop Overview

FHWA/ACI

Tyler Ley, FACI, has more than 16 years of experience in the field of cement-based

This under a between the Federal Highway =
One-day Workshop A dsalion (AT b e Aot Candrola ftiing W:l) i focs o seps DOTscon One-day Workshop materiaks. Ho has worked a3 an engincer with a design consultant, construction contractor,
take toward improving the quality of their concrete government agency. and as a professor. This practical experience blended with his
Location » they want, While many associate Improved performance with Iongcc ife, other aspects such Location » technical expertise has elevated both his teaching and research.
His research focuses on studying the durability and construction of cement based
( as reduced maintenance, earkier opening 1o trafflic, of improved sustainabiiity will lso likely
Nevada Department of Transportation b 40 o factors. The ‘il first the o of Nevada Department of Transportation materiaks. His research hos and state 1051 methods, and
District 1 — Training Room B performance specifications and the cutrent state of testing methods for concrete performance. District 1 — Training Room B policy changes. Some of the technologies developed in his research lab include: The Super
123 E. Washington Avenue The presenters will then facilitate o discussion of the process of moving to performance 123 E. Washington Avenue Air Meter, the Box Test, the Tarantula Curve, Pulpcure, Ctags, and a new method to classify
Las Vegas, NV 89101 specifications. Participants will then break into groups to discuss what a performance Las Vegas, NV 89101 flyazh
Ley is a fellow of Concrete I the ican Ceramic Society and

specification for their state would look Fke. Finally,
experiences by other states and the steps needed for Implementation in the host state will be

has received several national awards, including the NSF Carcer Award, the ACI Faculty

Tuesday, Sept. 26, 2017 discussed. Tuesday, Sept. 26, 2017 Achievement Award, and the Regents Research Award from Oklahoma State University.
Regissration. 745 8. Who Should Attend Registration: 7:45 a.m. Paul J. Tikelsky, PhD, PE, FACI, is Dean of the College of Engineering, Architecture and
Workshop: 800 am -4:30 pm affect all the parties nvolved in a project. Participation by a wide range Workshop: 8:00 am. - 4:30 pm Technology at Oklahoma State Universzity. He received his BS in civil and environmental
of partics will the by DOT DOT engl ] g atthe L of Madison and his MS and PhD in structural
and testing lab personnel is highly recommended. engineering at the University of Texas at Austin, He serves on FHWA's High-Performance
Continuing Education Continuing Education O B (R YU EFIN S St ol e o
Atiendees receive 075 CEUs (75 Topics to be covered PYYCH IS PNNPFPINIRR ' numerous awards, ncluding Utah Enginecring Educator of the Yer
= Evolution of specifications and concrete technology
[} to advance
To register for the ® Implement issues To register for the
L] of fresh and concrete
workshop, contact: workshop, contact:
Mario C. Gomez, NDOT : Testing mﬂhr::s for parformance properties Mario C. Gomez, NDOT
Phone: +1.702.385.6502 N e e e A T Pnonc. 1.702.385.6502
E-mail: mgomez@dot.nv.gov ® Acceptance critern E-mail: mgome z&¢dot.nv.gov
® of
® Stops

Free Resource Materials
u Side handout
® ACI 3209R-14, *Report on Performance-Based Requirements for Concrete®

e
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Chemical Admixtures for

Chemical
Admixtures

forConcrele

FHWA/ACI
One-day seminar

Lecation »
Afacility of your choosing

Registration: 7:45a.m.

Workshop:  8:00a.m. - 5:00 p.m.

Continuing Education

Atendees 5 PDI

A

5 DEpOITTEnt Of TEreoanand:

Fedesal Highwoy Administiation

Seminar WGNlW

This seminar, i between the Federal Highway

Administration (FNWA)and the Am«knn Concrese Irstitute (ACI), will refresh and extend the
and ing of chemical b used in concrete, The two

presereers isted below will clearly explain the ban!ﬁts and Emitations of (hanrnl admbm:es in
concrete for pavements, bridges, and other
hélp designérs understand the positive and negative effects of varlous types ofadmbwm and
help construction personned identify and prepare for possible issues in the feld. In addition, a
local representative will prodde an overview of the particular practices and issues that are most
common in the geographic ares.

Who Should Attend
Yhevlrleq of topics covered make this senrmrb!m-blto 2 broad range of attendees including
Dot uvﬂ i material testir iffers, project
QY gers, cONtR ctOrs, and cONCrete producers.

Tonles to be covered Free Resource Materials

Introductionto Chemical | AC 212.3R, *Chemical Admixtures for Concrete®”

Admixtures ] mmn.“&.rdefumemedurm&mhm
W Alr Entrairment of Concrete la sticis in Concrete”
W Water Reduction and Set- ® AC 3058, “Hot Weather Concreting®”

Contralling Admixtures m AQ 3051, for Hot Weather Ci
W Durability-Enhanding Admixtures B ACI 3068, *Cold Westher Concreting™
W Special Admixtures: Viscosity- ® AC 306.1, “Standard Specification for Cold Weather

Modifying and Rheclogy-Controlling Conareting”

® Compatibility Issues Between ® ACI Education Bulletin E4, Chemical Admixtures for
Chemical Admixtures snd Other Concrete
Concréting Materals ® PCADesign and Control of Concrete Mixtures —

B Admixtures for High-Performance 14&th Edition (Chapter 6)
Qoncrete Glossary of Terms (from ACI's website)

Concrete

Chemical
Admixtures
for Concrete

FHWA/ACI
One-tay seminar

Location »
A facility of your choosing

Registration: 7:45 a.m.

Workshop: 8:00 a.m, - 5:00 p.m,

Continuing Education

Faculty

Two of the following will be your instructors:

Darrell F. Elliot, FAC, is a Technical Service Manager with Buzzi Unicem USA, Metairie, LA,

and has over 30 years of experience in the concrete construction industry. He is the Chair of
ACI Committee 233, Ground Stag in Concrete, and serves on several ACI committees for mass
concrete, materials, certification, and education. He was named an ACI Fellow in 1999. He

has served as President of the ACI Louisiana Chapter. He is also an active member of ASTM
Intemational, senving on commitiees for cement, concrete and concrete aggregates, and concrete
pipe. He has been an instructor for PCA and NRMCA training programs.

Chartes K. Nmal, PhD, PE, FACI, Is Manager of Engineering SeMus m BASF Construction
in

Chemicals, LLC, a leading of specialty

Clmlmd OH His duties include plwidln; technical leadership and strategic guidance in the
and concrete and

concrete pmblems Heis also nclhrer{ involved in high-perf @ concrete

transfer activities. He is a past member of the ACH 8oard of Direction and Educational Adndlms
Committee; past Chair of ACI Committees E701, Materials for Concrete Construction, and 222,
Corrosion of Metals in Concrete; and a member of numerous ACI, ASTM, and PCl committees.

Celik Ozyildirim, FACI, is a Principal Research Scientist with the Virginia Transportation Research
Council in Charlottesville, VA, a division of the Virginia Department of Transportation (VOOT).
He received his PhD in civil engineering from the University of Virginia. He has been conducting
research in concrete technology for over 20 years. He is active in ACI, ASTM International, and the
Transportation Research Board (TRB). Ozyildirim is a past Chair of the TRB section on concrete
and member emeritus of TRB Committee AFN10, Basic Research and Emerging Technologies
Related to Concrete. He Is an instructor In civil engineering at the University of Virginka and is a
registered professional engineer in Virginia.

Paul |. Tikalsky, PhD, PE, FACI, is the new Dean for the College of Engineering, Architecture
and Technology at Oklahoma Smle University. He recelved his BS In civil and environmental

at the at Madison and his MS and PhD in structural
engineering at the University of Texas at Austin. He serves on FHWA's High-Performance
Concrete Implementation Task Force and its Concrete Pavement Oversight Group. He has
received awards, including Utah E; Educator of the year, and Is a trained
ABET Progmm Evaluator.

Michelle Wilson is Director of Concrete Knowledge at the Portland Cement Association (PCA),
where she s responsible for PCA’s education and training programs and technical products
covering concrete technology and cement §. Prior to joining PCA in 1999, she
worked for Construction Technology Laboratories. She ls a member of ACI Committees 201,
Durabllity of Concrete; 301, Specifications for Concrete; and 311, Inspection of Concrete. She was
awarded the prestigious ACl Young Membevlwd for Professional Achievement in 2008 and
received her BS in g from School of Eng g, withan
emphasis in structural mpmadng and con:nlt materials.




Cementitious Materials for Concrete

. } o
vementitioys — -~
Marerials

forConcrele

FHWA/ACI
One-day seminar

cation »
Afacility of your choosing

Registration: 7:45a.m.

Workshop:  8:00a.m. - 5:00 p.m.

Continuing Education

Attendees ré: J5 (7.5 PDHS).

Seminar Overview
This seminar, under s between the Federal Highway
Administration GHWA) and the American Comae Institute (AC), will refresh and extind the
and materfals used to make conarete.
The presenters will dearly explainthe amfbukes d wrrous cementitious materials that affect
design, and Lreactions and hydration
impactth fboth plastic and hardéned This will help design
personnel select and specify the proper cementitious materials for a panticular project and
help construction personnel understand and prepare for the field behavior of concrete mixtures
containing various cementitious materials. In addition, a Local representative will provide an
ovendiew of the particular practices andTssues that are most common Inthe geographic area.

Who Should Attend
The variety of topics covered ma ke this seminar beneficisl to s broad range of sttendees mdud-u
DOT engineers, chil engineeérs, material testing specifiers, profect

construction supenvisors, QAJQC managers, inspectors, contactors, and conaete producers.

Topics to he covered Free Resource Materials

u  Cementitious and = AQ 211.1, Standard Practice for Sélecting Proportions
Pozzolanic Materfals for Normal, Heavyweight and Mass Concrete

u Cement Manufacturing, = AQ 225R, Guide to the Selection and Use of
Process & Propenties Hydraulic Cements

u  Cementitious Materfals ® AQ 232.2R,Use of Fly Ash in Concrete

Specifications W AQ 233R, Slag Cement in Concrete and Mortar
| Hydration Mechanisms ™ AQ 234R, Guide for the Use of Silica Fume in Concrete
u  (oncrete Properties ® AQ Education Bulletin E3, Gementitious Materfals

® Influence of Cementitious For Concrete

Materials on Concrete ® Intezrated Materfals and Corstruction Practices
u Regional Issues for Corcrete Pavements (Chapter 4)
u Future Trends W Glossary of Terms (from ACI'S website)

cementitions
Naterials
for Concrete

FHWA/ACI
One-day seminar

Location »
A facility of your choosing
Registration: 7:45 a.m.

Workshop: 8:00 a.m. - 5:00 p.m.

Continuing Education

Altende ¢ 0.7% CEUS (7.5 POHs)

Faculty
Two of the f g will be your i
Darrell £, Elllot, FACI, is a Technical Service Manager with Buzzi Unicem USA, Metairie, LA,

and has over 30 years of experience in the concrete construction industry. He is the Chair of

ACl Committee 233, Ground Slag in Concrete, and serves on several ACI committees for mass
concrete, materials, certification, and education. He was named an ACI Fellow in 1999, He

has served as President of the ACI Louisiana Chapter. He is also an active member of ASTM
Intemational, serving on committees for cement, concrete and concrete agsregates, and concrete
pipe. He has been an instructor for PCA and NRMCA training programs.

David M. Suchorski, PE, FACI, is Senior Technical Senices Manager/Sales Manager for the Ash
Grove Cement Company, Des Moines, IA, and has over 30 years of experience in the cement

and concrete industries. He serves on the ACI Board of Directicn and is Chair of ACI Committee
308, Curing Concrete. He is also a member of several ACI committees for materials, concrete,
centification, and education. He was named a Fellow of ACl in 2010. He has served as President
of the ACI Kansas and lowa-Minnesota chapters and is a member of the ACI lowa, Nebraska, and
Kansas chapters. He is alicensed professional engineer in Kansas and Wisconsin.

Paul ) ﬂtnuky, PhD, PE, FACI, is the new Dean for the College of Engineering, Architecture
and T State He received his BS in civil and environmental

ring at lha ity of Wi in at Madison and his MS and Ph in structural
engineering at the University of Texas at Austin. He serves on FHWA's High-Performance
Concrete implementation Task Force and its Concrete Pavement Oversight Group. He has
received numercus awards, incduding Utah Engineering Educator of the year, and is a trained
ABET Program Evaluator.

Oscar Tavares has more than of 30 years of knowledge and work experience in the cement and
concrete industries. He is experienced in new plant stant-up, possesses technical expertise in
manufacturing portland cement, and has been involved in new product development and direct
sales. He presently runs his own company, ives LLC, which provides
expertise and consulting services to the cement and concrete industries. Tavares holds a BS
Degree in chemistry from the University of Texas at El Paso.

A
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Self-Consolidating Concrete

Self- L’msﬂ/o’ama
toncrele

FHWA/ACI Seminar Overview

i This seminar, undera c d between the Federal Highway
One-day seminar Instration (FHWA) and the American G (A, wil providebighwn) 1nd
2 i concrese
(SC0). The two presenters listed below wil dearly explain how SCC can be usedto produce better
and more durable conarete in transportation structures. In addition, 2 local representative will
Lecation » provide an overview of projects in the geographic ares that have used SCC and relste their
expérfence working with the materfal,

Afacility of your choosing

Registration: 7:45a.m. Who Should Attend

Workshop: 8:00 2.m. - 5:00 p.m. The variety of topics covered make this seminar beneficial 10 a broad range of atteéndees induding
DOT englr civil mrevhlfesrfn; profect

< i /ac and concrete producers.

CGontinuing Education :

Attendees receive 0.7 CEUs (7.5 PDHS). Topics to be covered

History and Basic Overview

Standardization Efforts and SCC Test Methods
Materisls and Mixture Proportioning Considerations
Fresh and Hardened Properties of SCC

Applications and Economic Benefits of SCC

SCCin Drilled Shaft Construction
Constructibility Issues /Formwork Pressure
Specification Considerations

Faculty
Charks Nmal, PhD, PE, FACI, is Mana ger of Engineering Services at BASF Corstruction Chemicals,
LLC, & lesding manufa cturer of specia lty corstruction chemicals hesdquanered in Qeveland,
08, His duties Include providing techrical lea dership and strategic guidance in the marketing of

i and high concrete problems.
He s also actively involved in high: nefomm(e concrete technology transfer actiities. Heis a
Fellow of ACI; a past member of the ACI Board of Ditection and Educational Adtivities Committee;
Past Chair of ACl Committees E701, Materals for Concréte Construction, and 222, Comasion of
Metals In Concréte; and a member of othér ACI, ASTM, and PCl committees.

Anton K, Schindler, PhD, PE, is the Gottlieb at Auburn Uni y where he
tiaches courses in engineering mechanics, structural desian, and conarete materials in the Cvil
Engineering Department. He reciived his MS and PhD in civil engineering from The University of
Texas at Austin. Hei's a member of TRB's Technical Committee AFN20, Properties of Concrete,

and 3 member of ACI Committees 231, Propenties of Concrete at Early Ages, and 237, Self-
Consolidating Concrete. He was 3 panel member on NCHRP Project 18-12 “Self-consolidating
concrete for precast, *He isan actly ber of A, TRB,
ASCE, RILEM, 3nd ASTM and received ACI's w:son Medal for Conerete Materials Research in 2006.
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» Contact info
Michael.Praul@dot.gov

207-512-4917
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