My Mission This Morning

To give you:

* EXxciting report of my visitto this Congress
 EXxciting Introduction to ACI

« Boring talk about concrete



| have seen and enjoyed beautiful things
this week...
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And | have seen the bright future
of IBRACON

and our Industry
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American Concrete Institute®
Advancing concrete Rnowledge




Good Friend,

Trusted
Companion,

Expert Concrete
Engineer

ACI’s Leadership:




ACI’s Leadership:

And
Executive Vice
President

(Chief of Staff)

(Executive Director)
of

ACI



ACI IS

Technical & educational society

Dedicated to improving design,
construction, maintenance, & repair of
concrete structures

Large and growing connecting point for
access to world-wide concrete knowledge



ACI is NOT

A Trade or Promotional Association
A Government Agency

A University



‘“Provide
knowledge and
information for the
best use of
concrete”

ACI’s Mission:




A worldwide
unified concrete
community made
up of equal
partners

ACI’s Vision:




ACI Headquarter, Michigan, USA
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In Reality ACI is...
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ACI Membership

Nearly 20,000 Members in 129 countries
5400 members outside North America
Over 6000 Student Miembers

1000 Organizational Members

3900 Volunteers



ACI members are:

Arxchitects IMaterials Suppliers
Consultants Lawyers
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ACI Committees

120 Technical Committees
25 Education and Certification Committees

30 Administrative Committees

280,000 hours donated
$35,000,000 cash value






More than 400 technical
documents, including:

Codes
Specifications
Reports and Guides

References

Annual Manual of Concrete Practice



New Publications

GUIA DEL CONTRATISTA e
PARA LA CONSTRUCCION
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Requisitos de Reglamento
para Concreto Estructural

ACi 3185-11

Requisitos de Reglamento para
Concreto Estructural (ACI 318S-11)
(Varsian en espanol y en sistema métrico)

Es un Estandar det ACI

y Comentario

Praparado por el Comité 318

@) American Concrete Institute”




Especificaciones para
Concreto Estructural

ACI 301S-05

Especificaciones para

Concreto Estructural
(Version en espafiol y en sistama mitrico)
Es un Estandar del ACI

Producido por ol Comité ACI 301

-
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ACI Periodicals

Concrete International (CI)
ACI Structural Journal
ACI Materials Journal

STRUCTURAL
JOURNAL




Online Concrete Knowledge Center

Information for the design, construction,
and repair of concrete and concrete
structures




Educational Activities
Scholarships and fellowships
Seminars
Publications
Online learning
Student competitions

Technical sessions at
ACI conventions




Chapters
101 Chapters Worldwide
58 Chapters in the U.S.A.

43 Chapters outside the U.S.A.



Certification

Largest certifying body in the concrete industry
Over 400,000 exams administered

Over 26,000 exams conducted per year

Certified individuals residing in 54 countries
Certification programs in English, Spanish, French,
Chinese




Certification Programs

Flatwork Finisher

Field Technician ACI Concrete Field Testing Technician
Grade |
Craftsmen SAMUEL SMITH
Centification 1D X0OOUO(X

Strength Technician

@;{1 certificstion CortfiCation ExplreSon: og/3p/20 2

Laboratory Technician

For information reganding the certification criteria of AQ

Aggregate Technician programs, a1 weythe valin of i card, contac

The American ConCrete InStitute
Inspector Farmington il Al aB333-5054
248/848-37 50
FAX 248/848-3793

Tilt-Up www.AClICertification.org

This cand is tha proparty of the Amierican Concrete Institute.

Shotcrete Nozzleman sS4

Transportation Inspector

Adhesive Anchor Installer



Spring and fall conventions
330 committee meetings
40 technical sessions
Student competitions

1400 to 1600 attendees
representing 34 countries

2012 Spring Convention
March, 2012

Dallas, Texas, U.S.A.

Conventions




Educator Membership Program

*Full-time Concrete Educators

*Not ACI member 5 years

*Free E-Membership

IMagazine & Journal Subscriptions
‘Member & Student access to ACI resources

lVMiember rates for convention



ACI International Partner Program

A unified, worldwide community of equal
partners



ACl would like to thank its current International Partners:

* Asian Concrete Federation

* Associacao Nacional de Pisos e
Revestimentos de A 0gp

* Austrian Society fo
Construction Techn

¢ Cement Concrete &

* Chilean Cement and

® China Concrete & Cer
Association

* Colombian Associati
Earthquake Engineel

¢ Concrete Institute of

* The Concrete Society

* Concrete Society of S

* Czech Concrete Socil

e Federacion Iberoamericana del
Hormigén Premezclado

* Hong Kong Concrete Institute

* Instituto Brasileiro do Concreto

e Instituto Mexicano del Cementoy
del Concreto

* Japan Concrete Institute
¢ Korea Concrete Institute
A ote Society
Association
ciences
brnationale des
;ais et de recherche
ot les (International
Construction
s and Structures)
'ndustry Association
N Institute of

Association
1stitute
* Vietnam Concrete Association

American Concrete Institute®
Advancing concrete knowledge







International Concrete Research Portal

Open to all International Partners

Partners supply abstracts of their papers

to ACI

ACI includes partner journals on the portal.
Full text of the journal papers can be hosted
at ACI or the partner’s Web site

WWW.concrete.org



Sustainability Initiatives

ACI Committee 130, Sustainability of
Concrete

ISO TC-11 SC8

Seminars, sessions, and forums at
ACI conventions

Two publications via CAM Publishing

Concrete Joint Sustainability Initiative (JSI)



Sustainability Books

The Sustainable La Guia de The Sustainable

Concrete Guide Concreto Sostenible Concrete Guide
S, . ./“ ' 1 . o — - ‘f:.u)/




Joint Sustainability Initiative

An agreement between 26 U.S.
Concrete-related societies

Establishing an Industry Vision
for a sustainable future
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American Concrete Institute®
Advancing concrele Rnowledge

WWW.concrete.org



From Liquid to Solid:
Transitions in Concrete Behavior:
or
Concrete Waits for No One
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From Liquid to Solid:
Transitions in Concrete Behavior:
or
Concrete Waits for No One

Roberto C. A. Pinto
and Ken Hover

DE SANTA CATARINA




From Liquid to Solid:
Transitions in Concrete Behavior:
or
Concrete Waits for No One

Roberto C. A. Pinto
and Ken Hover

DE SANTA CATARINA




Monitoring the Liquid to Solid
Transition in Concrete
with Conventional Tests

Jon Abel, Roberto Pinto
and Ken Hover

Abel, J.H., Pinto, R.C.A., Hover, K.C., Monitoring the liquid to
solid transition in concrete with standard tests, ACI Special
Publication SP-259: Transition from Fluid to Solid: Re-
Examining the Behavior of Concrete at Early Ages, Kyle Riding,
Editor, American Concrete Institute, March 20009.
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Concrete IS hard
for a very long time

(durability problems
notwithstanding)



Concrete 1S hard
for a very long time

It Is fresh for a very short time



Concrete 1S hard
for a very long time

It Is fresh for a very short time

And the rate of transition
matters!
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Who worries about this transition
and Its rate?



Who cares about this transition
and Its rate?

The Contractor!






Time,




Time,
and Tide,




Time,
and Tide,

and Concrete
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Aggregates




Aggregates C ,' Paste

...............
. C
- C
.
.
o

-

Aggregates can Move in Workable Concrete




Aggregates Paste
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Aggregates \_ et Paste

Fresh S w
Adhesive

Concrete E

Hardened
Concrete



A Look Inside

What drives the liguid-to-solid
transition?












Ag gregates E % Paste

Fresh =  ubrican
Concrete
Adhesive

Hardened
Concrete

Development of internal
Shear Resistance









Slump Angle of
Repose

Omm (0 in) 81°

50 mm (2 in) 76°

100 mm (4 In) %888§

Original Shape

|
1
1
)
I
)

150 mm (6 in) 54°° \ '
200 mm (8 in) 34°
250 mm (10 In) 11°

“Slumped” Shape

q

Assuming constant volume and conical shape










Transitions in Concrete Behavior

Degree of
Hydration

Time (hours to days)



Transitions in Concrete Behavior

Heat
Released

Time (hours to days)
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Heat of
Hydration

About 450 kJ
per
Kg Cement
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Hig *5
Heat of
Hydration

About 450 kJ
per
Kg Cement

About 10-15% of Heat
Energy input at Cement
Plant returned to

Contractor
(at no extra charge)
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How fast Is this heat of hydration produced?
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Average over first 24 hours
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Field Calo




3-Stages In the
Early Life of Concrete

crudely
As,defined by our ability

to track changes




I I
Transitions in Concrete Behavior —

Slump Loss

Setting

Strength Gain

Time (hours to days)



Slump

Transitions in Concrete Behavior

Slump Loss

Time (hours to days)









Transitions in Concrete Behavior

Slump Loss

Penetration Resistance

Setting

Time (hours to days)







Measuring Penetration Resistance




ASTM C403
Setting Time

Prof. Roberto C.A. Pinto
« U.F.S.C.




Performed
on mortar
sieved
from concrete




Prof. Roberto C.A. Pinto
U.F.S.C.

Penetration
Test
IN concrete




Probe sized to simulate a typical

footprint.
v’ A). <




6 mm @ ~ 0.1 MPa concrete
pressure



Penetration Resistance

Window of Finishability

End Finishing

Begin
Finishing

Time (hours)



Transitions in Concrete Behavior @

Slump Loss

Setting

Strength
Gain

Time (hours to days)
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Transitions in Concrete Behavior @

Slump Loss

% " Setting

Time (hours to dys)

Strength
Gain




I I
Transitions in Concrete Behavior —

Slump Loss /
v Hydration

Setting »

Strength Gain

Time (hours to days)



A Single
Case History

«28 MPa mix
*Air Entrained
«333 kg cem/m?

*13 cm slump
@45 min

19 mm stone

*Ready-mixed
(Dry Batch Plant)

Summer




g
s
iy
Wq

Ry

-
-










Air Temperature (C)

34

32

30

28

26

24

22

20

90
88
86
84
82
80
78
76
74
72
70

(F)

Environmental Data
Air Temperature

Relative Humidity

2 3 4
Time After Batching (hrs)

80

70

60

50

40

Relative Humidity
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Fresh Concrete Temperature (C)

34

32

30

28

26

24

22

20

Solar Heating?

Faster Hydration?

Air cooling?
Slower Hydration?
Concrete Temperature |

®—©®—® nTroughs
—— Continuously Agitated
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| No sun?
\
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| \
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1 2 3
Time After Batching (hrs)

~ o0 00 o)
(&) o ol )

Fresh Concrete Temperature (F)
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Outlier?

P
‘N
|||||||||||||| [
)
()
o
. Qo
cg €
© L5 0
Q C 9 ®
Sl - - - _2 - _ — _ _ _ _ O = o
= O 7 &
o =a <
: T
> 5
2 lom
LC
o
m IIIIIIIIIIIIII | — _
£ H
- [
o
O ]
| | | |
_ _ _
© To) < ™ oV

(9%) WBOD NIV TEZ D INLSVY

2 2.5

1.5
Time After Batching (hrs)

1

0.5



Slump (mm)
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Slump Loss Models
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30 State & Federal Highway Engineers

vS. 1 Truckload of Concrete




National Highway Institute
Concrete Materials Module
University of Nevada at Reno, 1994

Slump (inches)
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Minutes after Batching



National Highway Institute
Concrete Materials Module
University of Nevada at Reno, 1994

Slump (inches)

N
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’\’ Slump loss rate
R N about
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*Rapid changes in slump & setting
= early and short-fuse events

*Hydration just getting good start by end of
slump-loss & setting periods

*Heat-release and maturity
= continuous functions over entire period

*Tracking changes requires multiple testing
specialists, working quickly.



paja|dwod yiom 10} Aed

c
- =
S 3
S p
© +—
2 SpeoT 92IAISS zw@_,q
1dg20v
)

N 2in)

Transitions in Concrete Behavior —

a1epljosu m
Ch)2

abreyssi

Slump Loss

yodsuel |

yaled

Time (hours to days)









- -l .
ey R SR g ,
gesdowin II]S_I!de_ [rgcenﬂy cast]%oncr%e,
- =

P
- o

.!.

o | -
—



A’Ilen e:-‘s '_. | ' I

--downinside [recen?tly castjfconcrete,

R T
"Wild Things*are happenmg’

ﬂ"

- .




Graph 1
Concrete Temp

Compressive Strength
20C Maturity

Heat Released
Setting

) 'ﬁ |_‘ o

‘

’ 1]
. Il{', 7 I | ' Jln
{3 -, . 0.,
y 2
/ - !
/ // s

. ¥ - |
,,’F ,,4;3;:.‘4f ¥ 3
e d

de [recently cast]'concret

o R

Wlld \T hm gs"*are h‘épp ening/s










