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Current and Future 
ACI Documents

Structural Concrete in the Americas 
Sixth International Workshop, 2010

March 19 - 20, Chicago, IL

ACI Web Sessions
The audio for this web session will begin momentarily and 
will play in its entirety along with the slides. 

However, if you wish to skip to the next speaker, use the scroll 
bar at left to locate the speaker’s first slide (indicated by the
icon in the bottom right corner of slides 9 and 65). Click on the 
thumbnail for the slide to begin the audio for that portion of 
the presentation.

Note: If the slides begin to lag behind the audio, back up one 
slide to re-sync.  

ACI Web Sessions

ACI is bringing you this Web Session in keeping with its 
motto of “Advancing Concrete Knowledge.” The ideas 
expressed, however, are those of the speakers and do not 
necessarily reflect the views of ACI or its committees.

Please adjust your audio to an appropriate level at this time.

ACI Web Sessions

ACI Web Sessions are recorded at ACI Conventions and 
other concrete industry events. At regular intervals, a new set 
of presentations can be viewed on ACI’s website free of 
charge. 

After one week, the presentations will be temporarily 
archived on the ACI website or made part of ACI’s Online 
CEU Program, depending on their content.

ACI Online CEU Program
ACI offers an easy-to-use Online CEU Program for anyone 
who needs to earn Continuing Education credits.

Once registered, you can download and study 
reference material. After passing a 
10-question exam on the material, you 
will receive a certificate of completion 
that you can present to local licensing 
agencies.

Visit www.concrete.org/education/edu_online_CEU.htm
for more information.

ACI conventions provide a forum for networking, learning the 
latest in concrete technology and practices, renewing old 
friendships, and making new ones. At each of ACI’s two 
annual conventions, technical and educational committees 
meet to develop the standards, reports, and other documents 
necessary to keep abreast of the ever-changing world of 
concrete technology. 

With over 1,300 delegates attending each convention, there is 
ample opportunity to meet and talk individually with some of 
the most prominent persons in the field of concrete 
technology. For more information about ACI conventions, 
visit www.aciconvention.org.

ACI Conventions
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ACI Web Sessions

This ACI Web Session includes two speakers presenting at 
the Structural Concrete in the Americas Sixth International 
Workshop held in Chicago, IL, March 19th and 20th, 2010. 

Additional presentations will be made available in future ACI 
Web Sessions.

Please enjoy the presentations.

Current and Future 
ACI Documents

Structural Concrete in the Americas 
Sixth International Workshop, 2010

March 19 - 20, Chicago, IL

ACI Fellow José (Pepe) Izquierdo-Encarnación
is Principal of the engineering services company, 
Porticus. After obtaining bachelor’s and master’s 
degrees in civil engineering, majoring in 
structures, from the University of Puerto Rico, 
Mayagüez, he started his career as a structural 
engineer, and later founded Izquierdo, Rueda y 
Asociados, serving as Principal for 15 years.

In 2001, Izquierdo joined Gov. Sila M. Calderón’s administration as 
Secretary of Transportation and Public Works for the Common-
wealth of Puerto Rico. He has served five years on the ACI Board 
of Direction, including two with the Executive Committee as Vice 
President. Izquierdo has served on committees in all aspects of the 
Institute, participated in several Institute Task Groups, and served 
as President of the Puerto Rico Chapter.

Essential Requirements 
for Reinforced Concrete 
Buildings

ACI 314.1, Committee ACI 314

Eng. José (Pepe) Izquierdo Encarnación, BSCE, MCE, FACI

PORTICUS
American Concrete Institute, President 2003-2004

Professionals and Land Surveyors Institute of PR, President 1994-1996

6th International Workshop on Structural Concrete in the Americas

Main features

 The document is intended for the design 
and construction of the reinforced 
concrete structure of new low-rise 
buildings of restricted occupancy, 
number of stories and area. 

 The document is a tool to meet the 
code, not a replacement of the code.

Main features

 Small low-rise structures

 Simplified strength models and minimum 
dimensional requirements.

 Material and construction requirements aimed 
at the minimum strength grades. 

 Self-contained -- loads, analysis, design, 
geotechnical and construction -- all in one!
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Main features

 Earthquake resistance through walls.

 Automatic Code compliance.

 Lots of figures.

 Order follows the design process.

 The document and a hand calculator 
are required!

Content

 Introduction

 General requirements

 Definitions and nomenclature

 Structural system layout 

 Loads

 General reinforced concrete requirements

 Floor system

 Solid slabs supported on girders, beams, joists, or 
reinforced concrete walls

Content
 Girders, beams, and joists
 Slab-column systems
 Columns
 Lateral-force resistance
 Reinforced concrete walls
 Other structural members
 Foundations
 Drawings and specifications
 Construction
 References

International implications

 Developed for the U.S. and international 
audience

 Has been used intensely overseas, 
especially in Latin America

 Is a vehicle to promote ACI 318 
overseas

Educational implications

 Has enormous potential as a 
companion for the first reinforced 
concrete course.

 Was initially tested at Purdue University 
while it was being developed.

 Has been used as additional in Code 
seminars.

 Students love it!

Three great advantages

 Design checklists

 Concrete detailing

 Follows design process
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Design Checklist example:
General structural drawings
 Complete and clear dimensions so that the building structure 

can be constructed without reference to other drawings;

 The size and shape of all individual structural members, such 
as footings, columns, walls, beams, joists and slabs, in plan, 
section, elevation, or schedules, or in some combination;

 Elevations at the bottom of footings and walls, floor and roof 
levels, elevations of brick ledges on walls, steps in wall footings, 
flow lines for drainage structures;

 The location and details of construction joints;

 Reinforcing bar quantity or spacing, position, shape, and size. 
These are often listed in separate schedules for columns, 
beams, joists, and slabs;

 The location and length of all lap splices;

15.2.1

CONCRETE DETAILING 
7.9.3.2 - Reinforcement

Relationship with the Code
 The document was developed to be used as a 

vehicle to meet the design Code requirements 
in an easy, conservative, and simplified manner 
for buildings of limited area and height.  

 It is made clear that the document does not 
constitute an alternative standard and it does 
not compete with the adopted code, but just 
helps with compliance to the code.

 It has not competed with 318 during the years 
since published. 

Mandatory language

 From its inception it was decided to develop the 
document in mandatory language. 

 There were several reasons for this decision, but the 
most important was to stress that the content of the 
document was not just a recommendation and 
that it should be followed to the letter. 

 This was the only way to be sure that the simplified 
procedures were applied properly to the structures 
and situations covered by the scope of the document.

Mandatory language
If possible to revert the draft to mandatory 
language, as an added safeguard to prevent any 
misunderstanding by code adopting authorities and 
by users in general, we propose that a visible note 
is placed in the title page of the document stating 
something of the tone of:

“Warning —This document was drafted to 
constitute a vehicle for meeting the requirements of 
the documents it is based upon (ACI 318 and 
SEI/ASCE 7) and it was never intended for 
adoption as a Code or legal document by itself.” 

HISTORY
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ISO/TC 71 - 1995 ISO/TC 71 – SC 5, 1996

1996

The Publication of Essential 
Requirements for Reinforced 
Concrete Buildings is the result of a 
colaboration agreement between 
the American Concrete Institute and 
two Colombian organizations: 
Instituto Colombiano de Normas 
Técnicas y Certificación and 
Asociación Colombiana de 
Ingeniería Sísmica.

Publication in Colombia (2002) 
and ACI (2002)

Drafted in Colombia, reviewed by ACI 
before publishing in  2002 PCA Request for Comm 314
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…PCA Request for Comm 314 Committee 314

 Two Chairpersons since its creation:
 Luis E. García

 JoAnn Browning

 Task Group A
 Revision of IPS-1, Essential Requirements 

for Reinforced Concrete Buildings

 Chairman: José (Pepe) Izquierdo

REVISIONS: IPS-1  314.1
 Consistency of nomenclature

 Units

 Definitions

Phase I Revision

 Flowcharts for earthquake design

 Elevator shafts/openings design

 Details for earthquake design of 
columns

 Details for punching shear design

 Modifying shear wall nomenclature 
between various chapters

Phase II Revision

 Compliance with 318-08

 Submit to TAC

 Translation to Spanish

Phase III Revision
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Phase IV Revision

 Follow ACI-318 code cycle IPS-1 Revisions
Phase I

Phase I Revision

 Consistency of Notations

 Units

 Definitions

Notations

…Notations …Notations: Formula updates
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Text Revisions Text revisions

Definitions

Phase II - Revisions

Phase II Revision

 Flowcharts for earthquake design

 Elevator shafts/openings design

 Details for earthquake design of 
columns

 Details for punching shear design

 Modifying shear wall nomenclature 
between various chapters

Design with
earthquake

Change member Change member 
sections and sections and 
recalculate recalculate 

loads, if loads, if 
necessarynecessary

StartStart

Definition ofDefinition of
the structurethe structure

Definition ofDefinition of
the loadsthe loads

FloorFloor
slabsslabs

GirdersGirders

ColumnsColumns

FoundationFoundation

Lateral Lateral 
loadsloads??

StructuralStructural
wallswalls

yesyes nono

AreAre
dimensionsdimensions

OK?OK?

StructuralStructural
drawingsdrawings

yesyes

nono

ConstructionConstruction

Change member 
sections and 
recalculate 

loads, if 
necessary

Start

Definition of
the structure

Definition of
the loads

Floor
slabs

Girders

Columns

Foundation

Lateral 
loads?

Structural
walls

yes no

Are
dimensions

OK?

Structural
drawings

yes

no

Construction
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Elevator and stair openings Columns splices for seismic zone

Transverse reinforcement for
beams with seismic design

d/4
8db(long. Bar)
24db(hoop Bar)
12 in.

S ≤

2h

S ≤ d/2

Stirrups with seismic hooks

≤ 2”

Shear wall nomenclature

Lateral loads Wind Loads
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Slab column system reinf. Detail

Slab-column detail

Minimum of two 
contimuous bars  
through column

Slab reinf. for 
longest span to be 
located attached to 
shortest span slab 
reinf.

Slab reinf. for 
shortest span to be 
located as close as 
concrete cover 
requirements permit 
(5.4.1) 

Phase III & IV

Phase III Revision

 Compliance with 318-08, ASCE-7, IBC

 Committee aproved
 First ballot was approved october 2008

 Submit to TAC - 2009

 Translation to Spanish – 318 S? 
Colombia?

IPS-1 or 314.1
 The discussion if the document will be an update of IPS-1 or a 

new 314 document has a lot of implications.

 The agreement signed for the original IPS-1 can be updated 
having the Colombian institutions (AIS and Icontec) keep the 
copyright for the Spanish version and the clause on a joint 
update process be trim to be a review when 314 is finishing or 
have finished the update. 

 By moving toward ACI 314.1, the IPS-1 name will be lost, yet we 
can try to get in the cover anyway such as “formerly published 
as IPS-1”.

 It will be a ACI document, Colombia technical Societies will 
retain the Spanish copyright for the document.

TAC Review process

 11/02/09 TAC review group sent 150 pages of 
commentaries to 314.

 A meeting was held at the 2009 Fall Convention to
discuss the multiple remarks because some of the
comments of the reviewers were contradictory.

 TAC review accepted reorganizing the comments
and issued an approval subject to properly answering
TAC comments.

…TAC Review Process

 Tony Nanni and Ken Bondy were very supportive of 
the review process. Three philosophical issues to be 
solved:

 Mandatory or not mandatory. Dan Falconer explained that all 
other committee reports use the word should and there has 
been no problem with them.

 Compliance with ASCE 7, IBC and 318. After a long 
discussion on this issue they agree that load tables, etc., 
should remain. We feel that by doing some more explaining 
and using the phrase: "this document is intended to comply" 
will satisfy them.

 Contradictory remarks.
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…TAC Review Process

 Present status:
 For solving all commentaries with IBC, ASCE 7 and 318, a 

new section was introduced.

 There were 120 pages of commentaries related to
definitions. It was solved by adopting 318 definitions. The 
main reason is that 314 is intended for Buildings, so it should 
follow such definitions. If there was no 318 definition, the 
definitions in CT were used. For terms not defined by ACI, 
314 definitions remained.

 All other TAC commentaries will be ready for an April 2010 
committee ballot.

 TAC final review Summer 2010.

TAC Comments Response

…TAC Review Process

 Some other good news about 314.1:

 Both EAC and IC want to do a road show after 
publication. By having the English and Spanish 
version in both systems of units, it will apply to 
many countries and regions.

 Committee 318S is willing to do the Spanish 
translation in order to maintain the standardized 
technical Spanish language approved for 318.

The End

ACI Fellow and Argentine native Raul Bertero
holds a Ph.D. in Engineering from the 
University of Buenos Aires, an M.Sc. in Civil 
Engineering from the University of California at 
Berkeley, and a B.S. in Civil Engineering from 
the University of Buenos Aires. He has been a 
Professor of Civil Engineering at the University 
of Buenos Aires since 1983, and an independent

consultant specializing in structural and earthquake engineering 
since 1993. Dr. Bertero has contributed to reinforced concrete 
seismic design, research, and education. He was one of the five 
members of the committee responsible for writing the reinforced 
and prestressed concrete Argentine code based on ACI 318 (2002).  
He has served as Secretary of the ACI Argentine chapter since 
2002, and has published more than 50 papers and books.

DIFFERENCES BETWEEN ACI 318-08 AND 
ARGENTINA ACI 318 BASED CODE

RAUL BERTERO

UNIVERSITY OF BUENOS AIRES
ARGENTINE CHAPTER
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DIFFERENCES BETWEEN ACI 318-08 AND 
ARGENTINA ACI 318 BASED CODE

Argentina is one of the few 
countries in the Americas that 
have changed from national 
and European to US based 
Codes.

DIFFERENCES BETWEEN ACI 318-08 AND 
ARGENTINA ACI 318 BASED CODE

• Due to the strong influence of German and Italian engineers at the 

beginning of the XX century, Argentina used the German concrete 

code, DIN 1045, along that century.

• In the 90’s it became clear that it was necessary to replace the old 

DIN 1045 by a code based on one of the two main world concrete 

code systems: Eurocode or ACI. 

• After a long discussion, in 2002 the CIRSOC (“Centro de 

Investigación de los Reglamentos Nacionales de Seguridad para las 

Obras Civiles”) adopted ACI 318 as the base code for the concrete 

building code in Argentina.

DIFFERENCES BETWEEN ACI 318-08 AND 
ARGENTINA ACI 318 BASED CODE

XX century –
German/Italian practice

1978-CIRSOC

1978-2005
GERMAN - DIN 1045

NON SEISMIC ZONE

75% country construction

1944 – National basic rules

1972 - INPRES

2000- Now
New Zealand Influence

SEISMIC
ZONE

25% country construction

DIFFERENCES BETWEEN ACI 318-08 AND 
ARGENTINA ACI 318 BASED CODE

• From the Argentine experience in adopting ACI code 
and Latin‐American experience in recent earthquakes

• What should be considered by ACI to be more 
international, particularly for our countries?

– Non seismic zones – ACI 318 USA – Argentina differences

– Seismic zones – ACI 318 USA – Argentina differences

– Seismic zones special needs

• Essential facilities

• Low‐cost buildings 

• Non engineering or self construction

DIFFERENCES BETWEEN ACI 318-08 AND ARGENTINA 
ACI 318 BASED CODE

NON SEISMIC ZONE

A committee of experts was designated to adapt the ACI Code to the 
European construction practice prevalent in Argentina. The policy of 
the committee was to change as few items as possible. However, some 
changes had to be done due to the European tradition of using smaller 
bar diameters and bar spacing.

Ties and stirrups minimum diameter

ARGENTINA (EUROPE) USA

2.5 of ties volume increase to control buckling of main reinforcement 
in usual buildings

The experience of one century in Argentina was successful.

The economical impact of the change in diameter would have been 
large without a justification for that change.

2.5 Area
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Ties and stirrups minimum diameter – Impact on lateral 
reinforcement for compression members

ARGENTINA – ACI 318 USA – ACI 318
db

db                       ds

16 6

25 8

32 10

32 12

mm mm

mm mm

mm mm

mm mm






db                       ds

32 10

32 13

mm mm

mm mm




Ties and stirrups minimum diameter – Impact on lateral 
reinforcement for compression members

ARGENTINA – ACI 318 USA – ACI 318
db

s
min

12

48
b

s

d

s d

L


 



L

min

16

48
b

s

d

s d

L


 



The DIN 1045 
values were 
maintained 

Maximum bar spacing for main reinforcement

Ø6mm
Ø9.5mm(No10)

2.5

300

25 b

h

s mm

d


 



ARGENTINA – ACI 318 USA – ACI 318

3

450

h

s mm


 



Walls and Slabs

Shear Reinforcement 
/ 2

400

d

s mm


 



/ 2

600

d

s mm


 



The maximum spacing  was 
reduced due to the smaller 
diameters used in Argentina

DIFFERENCES BETWEEN ACI 318-08 AND ARGENTINA 
ACI 318 BASED CODE

SEISMIC ZONE

0.30 1.30 0.006
0.85 c

fy s bk Pu
Ash s bk

fyt Achf


 
    

  

 0.3 1
s bc f c

Ash Ag Ach
fyt


 

NEW ZEALAND INFLUENCE

- Column Confinement

USA – ACI 318

ARGENTINA – SEISMIC CODE 

DIFFERENCES BETWEEN ACI 318-08 AND ARGENTINA ACI 318 
BASED CODE

SEISMIC ZONE
NEW ZEALAND INFLUENCE                         - Column Confinement

Concrete International Dec 2009 - Kenneth J. Elwood et al

FROM RECENT EQS: SEISMIC ZONES SPECIAL NEEDS

• Essential facilities: hospitals, 
telecommunications, power, main 
bridges and highways

– Not operational after the earthquake 
(even modern infrastructure)

• Low‐cost buildings 

– Several buildings collapse due to 
professional ignorance or human errors

• Non engineering or self 
construction

– Haiti (220,000 deaths) mostly in poor 
neighborhoods 
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FROM RECENT EQS: SEISMIC ZONES SPECIAL NEEDS

• Essential Facilities: 
Hospitals, 
telecommunications, power, 
main bridges and highways

Importance factor do not guarantee that 
the facility remain operational after the EQ

PERFORMANCE-
BASED SEISMIC 
CODE

ESSENTIAL OBJECTIVE

BASIC OBJECTIVESAFETY CRITICAL OBJECTIVE

FROM RECENT EQS: SEISMIC ZONES SPECIAL NEEDS

• Low‐cost buildings:  It is 
necessary to provide standard 
engineers and architects with 
a very simplified code

To impulse the  IPS1 “Requisitos Esenciales para 
Edificios de Concreto Reforzado”

FROM RECENT EQS: SEISMIC ZONES SPECIAL NEEDS

• Non Engineering or self 
construction:  It is 
necessary to provide people 
with prescriptive and 
graphical guidelines

Haiti today:  Reconstruction with same
detailing (Eduardo Fierro presentation)

DIFFERENCES BETWEEN ACI 318-08 AND ARGENTINA ACI 318 
BASED CODE

CONCLUSIONS AND RECOMMENDATIONS FOR A MORE 
INTERNATIONAL ACI CODE AND GUIDELINES

From the Argentine experience in changing from European/NZ to ACI Codes:

• ACI 318 should consider the use of smaller bar diameters (6mm and 8mm for ties 
and stirrups) and the possible effects on bar spacing

• ACI 318 should consider a new proposal for column confinement (dependency of 
axial load)

From Latin‐American experience in recent earthquakes:

• There are urgent needs in seismic zones 

– Essential facilities.................................. Performance‐based Seismic Code

– Low‐cost buildings….............................. Simplified Code ‐ Impulse the Essential 
Requirements for RC Buildings 

– Non engineering or Self construction.... To develop Prescriptive 
recommendations (Graphical 
presentations like “comics”)

Click on the text below to go to the web page.
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