President’s
Memo

ACI International

t is with a great sense of honor and privilege that I

assume the position of President of the American

Concrete Institute. I joined the Institute 35 years

ago while I was a graduate student at the Univer-
sity of Illinois. Since then, two of my professors, Clyde
Kesler and my advisor, Chet Siess, who was directly re-
sponsible for getting me involved with ACI, have been
Presidents of the Institute. I have also had the pleasure
of knowing and working on ACI committees with many
of the Presidents in the past 30 years. I am proud to
follow in their footsteps. I share their belief in what
ACI stands for — progress in concrete construction
through knowledge.

At a time when the world is shrinking and forming
trade blocks, ACI must examine its international role in
order to strengthen its position beyond North America.
More collaboration and cooperation with concrete so-
cieties in other nations is necessary in order to achieve
this. In this, my first President’s Memo, I wish to ex-
amine and acknowledge the internationalism which al-
ready exists in ACI today.

Although named the American Concrete Institute,
ACI is truly an international organization. We are an
individual membership organization with members in
more than 110 countries ranging from the United States
of America to Angola, from Togo to Finland. ACI has
members residing in every continent except Antarctica.
The majority of our members live in the U.S.A. and
Canada is second, followed by Japan, Australia, and
Saudi Arabia. International members make up some
22.6 percent of ACI's membership. Our members, do-
mestic and international, belong, not because we are a
national body, but rather because we are the best single
source and developer of high quality information about
concrete design and construction in the entire world.
They also belong because ACI gives all of its members
a unique opportunity to participate in our activities
through membership on our 120 plus technical and ed-
ucational committees. This involvement brings with it
both knowledge and friendship.

Twenty eight of our 80 chapters are outside the
United States. There are six in Canada, two in Mexico,
seven in the Caribbean and Central and South Amer-
ica, five in the Middle East, six in the Far East, and one
each in Europe and Africa. (Two new chapters in Sa-
udi Arabia and Bahrain were authorized at the March
convention in Washington, D. C.) In all cases, these
chapters serve the need for a local technical society
specializing in cement and concrete. In Japan, the ACI
chapter grew into the Japan Concrete Institute, a sister
organization with close ties to the Institute. It is also
worth noting that three of our five student chapters are
in Latin American countries.

Our international mem-
bers participate in many
areas of Institute activity
— they write valuable pa-
pers for publication in our
journals and for presenta-
tion at our conventions,
they participate in our
committees, and they
serve on our Board of Di-
rection. At present, two
of the 39 members of ACI
Committee 318, the
Building Code committee, are international members.
In addition, there are 16 international members serving
as liaison members of this committee. The distinction is
made partially on the basis of ability to attend meet-
ings on a regular basis. Two members of our Board of
Direction, myself included, are international members.

Our international members bring the Institute a
breadth of experience and a diversity of views. If we
ignore these views and this expertise, we put ACI at
peril in this increasingly integrated global community.
We in North America have no monopoly on cement
and concrete production and use — Europe consumes
three times as much cement per year as North America;
Asia five times as much. What we do have is ACI
which is the world’s leading source of information,
standards, and recommended practices for the use of
cement and concrete.

During the next vear ACI will continue its efforts to
expand its services to its international members. This
will take several forms — we are starting to plan a Sec-
ond International Conference and International Chap-
ter Roundtable to follow up on the highly successful
Hong Kong conference and roundtable last December.
In addition to visiting chapters in the United States and
Canada, as President I will be visiting chapters in Cen-
tral and South America and I will be meeting with the
New Zealand Concrete Society. ACI recently joined
with ASTM to become the organizations representing
United States interests on the International Standards
Organization’s committee on concrete. More news
about other actions will follow in future President’s
Memos.

ACI is the world’s best technical society dealing with
concrete. We proudly establish our reports and stan-
dards in a consensus mode — not done by many inter-
national organizations. One of our challenges is to
continue to be the best in these times of global compe-
tition. With the help of our domestic and international
members alike, we will reach our goal.
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Metrication in the Construction Industry

etrication is coming in the construction indus-
try, and soon. The introduction of a new sys-

apprehension and resistance., We must not let
this delay our acceptance of the need to change be-
cause, after the initial break-in period, the use of met-
ric units will lead to greater efficiency in the construc-
tion process. Metric dimensions simplify drafting and
layout of construction projects. Metric calculations are
no more difficult than foot-pound calculations.

As an illustration of one benefit of the metric sys-
tem, add the following dimensions: 4 ft, 7 J, in., plus
12 ft, 9 % in., plus 8 ft, 10 % in. Did you get 26 ft, 3
7e in.? Now add 1402 mm, plus 3905 mm, plus 2708
mm. | am sure you calculated 8015 mm and got the an-
swer in a fraction of the time. My second example: the
floor to floor height in a building is 9 ft, 3 3 in. It is
necessary to design a stairway with risers about 7 4 in.
in height. Fifteen risers at 7 %2 in. total 112 % in., or 9
ft. 4 2 in. After some calculation, you settle on 135 ris-
ers at 7 /, in. In metric, the floor to floor height is 2835
mm, the desired riser height is 190 mm, and the solu-
tion is 15 risers at 189 mm.

The Metric Conversion Act of 1975 declared a na-
tional policy in the United States for voluntary conver-
sion to the International System of Units (S1), the
modern version of the metric system. This was not suc-
cessful. Although the rest of the English speaking world
adopted the SI system, the United States did not. To-
day, only three countries have yet to convert to Sl:
Burma, Liberia, and the United States. Convinced that
the United States had to convert its exporting indus-
tries (o remain competitive in the international trade
area, Congress in 1988 introduced Section 5164 in its
Omnibus Trade and Competitiveness Act. This system
declares the SI system of measurement to be the pre-
ferred system of weights and measures for United
States trade and commerce. It further provides that all
federal agencies shall move toward metrication by a
date prior to the end of the fiscal year 1992. An Exec-
utive Order signed by President Bush in July 1991 re-

tem often meets up with a certain amount of

quired federal agencies to
have a plan for metrication
ready by September 30,
1991, and to proceed with
metrication if it was eco-
nomically feasible.

The federal government
hopes to use its buying
power to move the United
States into the metric camp
within the next four years.
By 1996, all federal govern-
ment procurement will em-
ploy metric specifications. The General Services Ad-
ministration will design and tender two buildings in
metric units this vear. Each will be in the $25 million
range. The drawings will be totally in metric with no
customary units given. Two more such projects are
planned in 1993. The Federal Highway Administration
has set September 30, 1996, as the date by which all
federal highway contracts shall include metric specifi-
cations. This does not leave much time to get ready for
the change.

Canada converted its construction industry to the Sl
system about ten years ago. Metric conversion pro-
ceeded very smoothly once SI codes were available. In
Canada, there was no cost penalty associated with met-
rication. Today, all bridges and all concrete and steel
buildings are designed and constructed in metric units.
This has not been true in the housing and small build-
ing arena. The large United States market for Cana-
dian lumber and plywood mandated that these prod-
ucts remain in the customary sizes, 2 by 4’s and 4 by 8
sheets of plywood; hence, house construction still uses
foot-pound units.

Metrication is a given. Apart from the will to change
to metric and a recognition of the considerable medium
and long-term benefits of the use of metric units, the
following elements are required, very quickly; some in-
volve ACI committees which should start to take ac-
tion:

continued on p. 6
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continued from p. 5

1) An industry plan of action. For the highway sec-
tor, this is being developed by the Federal Highway
Administration. To date, no agency or other body has
taken the leadership role in the building sector.

2) Metric codes and standards. For several years,
ACI has published a hard metric (i.e., final) version of
its Building Code. In the very near future, industry will
be looking to us to publish hard metric versions of ACI
301 and other major construction oriented documents.
Currently, the Technical Activities Committee requires
committees preparing documents to provide metric
conversions or a conversion table where applicable.
TAC is currently studying the next steps. ACI will pro-
ceed document by document on an as-needed basis.
When one considers that a hard metric standard must
go through the complete standardization process, which
can take up to two years, we don't have much time if
we are to have usable metric standards in place by 1996.
Also needed, but out of our hands, are hard metric

conversions of the various model codes.

3) Design aids, textbooks, and computer programs.
Again, there is an opportunity for ACI to contribute.

4) Tools and materials. Metric ASTM standards are
available for reinforcing bars but not for wire products
or prestressing tendons. The change to metric construc-
tion should be made as expeditiously as possible to
minimize the need for double inventories of materials.

5) Education of designers, inspectors, and workers.
ACI may have a role here in putting on seminars. In
Canada, this step proved to be very easy and was ac-
complished with relatively little formal training. Per-
haps the biggest problem is how to develop the intui-
tive feel that engineers, technicians, and draftspersons
have for the correctness of a quantity calculated in
foot-pound units.

ACI has a role to play in the conversion to metric
units. We must take up the challenge.

ol

. Anchors in concrEte = L”lcf ‘{,.1'
Design and Behavior "5

"Possibly the best publication on
anchors in concrete for 19921"

Looking for information on the design
and behavior of anchors in concrete?
Than this publication is for youl

Jammed packed with the information
you need, Anchors in Concrete -

Design and Behavior presents |1 papers
on subject matter including

Design Guidelines for Anchorage to

Concrete

Evaluation of Expansion Anchor Liltimate

Tensile Capacity Prediction Equations

Load-Relaxation Tests on Heavy Duty

Sleeve and Lead Caulking Expansion

Anchors

Behaviar and Design of Ductile Multiple-

Anchors Steel-to-Concrete Connections

Behavior Design, and Testing of Anchors

in Cracked Concrete

* Embedment Design Examples Based on o=
AC| 349 Appendix B 1

* Behavior of Fasterners Under Manatonic \
or Cyclic Shear Displacements

* Static and Dynamic Lang-Term Behavior of
Anchors

* PulFOut Tests on Steel Embedments in
Concrete

* Lateral Blow-Out Failure of Headed Studs
Near a Free Edge

* Testing and Analysis of Based Plate

Connections

Fawtpe A Seplme
Varwy B Landeha 111
Faldwas

Anchors in Concrete—
Design and Behavior

If you work with ancnors in concrete,
prepare yourself for those design and
behavior problems. Courteous
Member/Customer Services Represent-
atives can take your order now if you
call (313) 5§32-2600. Order your copy of
Anchors in Concrete - Design and
Behavior TODAY!

Anchors In Concrete -

; Design and Behavior
SP-130, 1992, 281 pages
Order Code: SP-130.C062
S$65 95 [ACI members $42.95)°
*Prices good through 12131192

American Concrete Institute
Member/Customer Services Department
o] P.O. Box 19150 » Detroit, M| 48219-0150
/ Tel. (313) 532-2600 = FAX (313) 533-4747

S R @i

To Crder Use the Convenient Form Found in
the Bookshell Section of this Issue

Concrete International



President’s

Strength, Utility, and Grace —

The Challenge of Concrete Design

his issue of Concrete International has durabil-
ity as its theme, with a special section on Den-
mark’s Great Belt Link, which has been de-
signed for a 100-year service life. The world
wants quality concrete structures. Proper design and
careful construction are necessary to achieve this aim.
This is not a new idea. About 30 B.C., the Roman
architect and engineer Vitruvius wrote his Ten Books
on Architecture, a review of the then current state of
the art in building design. He wrote that a project or
building should have the characteristics of strength,
utility, and grace — in Latin, firmatas, utilitas, venus-
las:

“*Now these should be so carried out that account is taken of
strength, utility, grace. Account will be taken of strength when
the foundations are carried down to the solid ground, and
when from each material there is a choice of supplies without
parsimony; of utility when the sites are arranged without mis-
tike and impediment to their use, and a fit and convenient
disposition for the aspect of each kind; of grace when the ap-
pearance of the work shall be pleasing and elegant, and the
scale of the constituent parts is justly calculated for symme-
try."

A structure must be strong and safe enough to carry
the loads that it may be reasonably expected to carry
during its lifetime. ACI helps designers and contractors
create and build strong and safe structures by provid-
ing codes, specifications, and practical guidance in the
form of ACI committee reports. Construction quality
is better if the workers and supervisors are well trained.
Today, there are over 30,000 ACI certified concrete
technicians and ACI certified floor finishers in the
United States and Canadian work force. Increasingly,
owners are calling for inspections by ACI certified in-
spectors. This is a positive step toward ensuring quality
and durable concrete construction.

A structure must provide wyility. 1t must fulfill the
owner’s needs. It must be serviceable throughout its

lifetime. It must not deflect
too much, it must not crack
excessively, and vibrations
must not be a problem. The
structure must be durable
enough to last its expected
lifetime. The reinforcement
in the structure must not
corrode. ACI helps the de-
signer and contractor by
compiling the latest infor-
mation on these subjects and
publishing it in the form of
committee reports and other guides to producing dura-
ble structures.

In 1989, the ACI Building Code was rearranged to
bring together in Chapter 4 those parts of the code that
dealt with selecting concrete mixes to improve the du-
rability of the final structure. This was done to empha-
size the need for designers to consider durability at an
early stage in every design, rather than as an after-
thought.

As Vitruvius wrote, bridges, buildings, and other
structures should display grace and beauty in their de-
sign. Several years ago, ACI established a committee on
esthetics with this in mind.

In closing, it is also of interest that Vitruvius wrote
about the natural cement, pozzolana:

“There is a kind of dust which by nature causes marvelous
results. It is found in the vicinity of Baiae and in the property
of municipalities around Mt. Vesuvius. When this material is
mixed with lime and rubble, it strengthens buildings generally,
and when piers are constructed in the sea, they set hard under
water."'

With concrete then, the quest down the ages has re-
mained that of obtaining the best performance from
this most durable of man-made building materials,

S A it
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Building for ACI’s Future

he American Concrete Institute has outgrown

its current headquarters building in Detroit,

Mich., and needs a new home. In the late

1980s, a number of options were considered by
the Board of Direction, leading to the decision to buy
land and build a new headquarters structure in the Far-
mington Hills suburb of Detroit. This land was pur-
chased in 1989. In November 1991, after feasibility
studies and preparations, the Board of Direction de-
cided to embark on a Capital Campaign to raise money
for this undertaking. Since then, a campaign organiza-
tion has been put together. To date, we are over a fifth
of the way to our goal of $3 million.

Already, ACI volunteers are calling or writing po-
tential corporate contributors, requesting donations to-
wards the new building. In October, we will start a
general membership campaign. What follows in this
President’s Memo outlines the needs for a building and
the decisions taken to date toward making the ACI
headquarters a reality. We intend to give you the back-
ground behind our request for contributions.

ACI currently owns a building in Detroit, built in
1958 and added onto in 1970, plus an adjacent ware-
house acquired in 1987. The 1958 structure, designed by
renowned architect Minoru Yamasaki, was a showcase
of the use of concrete in building design and construc-
tion, and it won architectural prizes. The building has
a folded plate roof, cantilevering from 9 in. thick ar-
chitectural concrete corridor partitions. Skylighting and
doorways in the main corridor accent the visual pattern
of the folded plate roof. The 1970 addition, however,
is a very plain, functional rectangular structure.

At the time the 1958 building was erected, the ACI
staff numbered 17. Today’s staff consists of 60 full-
time employees, serving a membership that has more
than doubled to 19,500 since that time. Among many
other duties it now undertakes, that expanded staff as-
sists the needs of many more AC| committees, pub-
lishes two ACI journals, Concrete International, and
Concrete Abstracts, along with administering educa-
tional and certification programs. As a consequence,
the existing buildings are too small to adequately ac-
commodate this staff and the cramped working spaces
lead to inefficiencies in day-to-day operations.

Currently, ACI is updating its computer systems and
installing a major local area network system. Installa-
tion has been difficult due to the absolute inflexibility
of the layout of the 1958 building and its concrete par-
titions. As a result, the full capabilities of the new sys-

tem will only be realized
after it has been installed in
a new modern building.

Moreover, the roof and
the walls of the 1958 build-
ing are not insulated and it
has a single pane glazing,
leading to inefficient en-
ergy use and unnecessary
expenditures. Also, the
1958 structure was built in
what was then a desirable
developing section in
northwest Detroit. In the 34 years since, the neighbor-
hood has deteriorated to the point that parking lots
must be locked and security guards posted. All in all,
the current buildings are too small and considerably less
than ideal.

Starting about 1985, the Board of Direction consid-
ered various options with regard to obtaining a new
headquarters. Financial impact statements indicated
that it would be advantageous for ACI to stay in De-
troit rather than move to Washington, D. C., or Chi-
cago. Other studies considered whether the Institute
should lease space, buy an existing building, or build.
After thorough discussion by the Board of Direction
over several years, it was decided that ACI would buy
land in an office/research park in a quality area north-
west of Detroit and, at the appropriate time, would
build a headquarters structure on that land.

A five acre plot was purchased in the Country Club
Estates Research Park in 1989. The major tenant in the
park is Nissan Motors which a year ago completed a
$68 million building for its North American research
headquarters. Preliminary architectural programming
and massing suggest that ACI requires a 40,000 sq ft
building, probably two or three stories in height. At an
estimated $125 per sq ft construction cost in 1993-94,
this rendered an anticipated building expense of $5 mil-
lion. We have emphasized to our architect that we want
a durable, functional, and, above all, a flexible build-
ing that will accommodate ACI’s needs for decades to
come. We do not want another showplace, nor do we
want opulent finishes.

An integral part of the decisions made about the new
building was consideration of how it might be fi-
nanced. Four basic scenarios were considered:

1) Morigage — This alternative was rejected because
it would represent a significant increase in the ongoing

continued on p. 6
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continued from p. 5

financial obligations of the Institute and would require
additional dues.

2) Raise additional dues — The per capita cost of the
new building amounts to $250 for each of the current
19,500 members. Even if we considered an amortiza-
tion period of ten years, and depending on variations
hence in the cost of money, this would represent an in-
crease in dues of $40 to $50 per member per year. And
this is without any increase in services to members and
is before any adjustments in the dues for cost of living
escalations, Obviously, this option, too, was unaccept-
able.

3) Use reserves — In the mid-1970s, ACI was in a
difficult financial position and with very limited re-
sources. Since then, the Institute has gradually built up
a reserve fund for rainy days. Interest from the re-
serves does help Institute cash flow from time to time,
The land for the new building was purchased using re-
serve funds, and the building could be built using most
of the balance of the reserves. This alternative, how-
ever, would leave the Institute vulnerable to downturns
in the economy and eliminate funds needed for new
programs.

4) Capital Campaign — A Capital Campaign to raise
$3 million of the money needed plus a drawdown of re-
serves for the balance is the plan adopted by the Board
of Direction,

What the preceding shows is that ACI needs a new
headquarters building, that the decision to construct
one was based on extensive study and consultation, and
that, in the opinion of the Board of Direction, a suc-
cessful Capital Campaign is a necessary part of the fi-
nancing for the building.

How can you assist us at this stage? If asked to vol-
unteer in the fund-raising campaign, please give us your
sincere consideration. We need your support. How
much should you give? Almost every member of the
ACI staff pledged to the campaign; their average pledge
is $800. Every member of the current and immediate
past Boards of Direction have pledged to the campaign
as well; their average pledge is $4,000 and these are
personal pledges.

If for many of you, these numbers seem large, please
give what you feel comfortable in contributing. Also,
please remember that we do not need the full donation
immediately — a three to five year pledge with equal
annual payments is entirely appropriate.

Please help ACI build for the future!

2 —
r CA QuickSearch is ACI's convenient new electronic product for
delivering reference information. Offering coverage of interna-
tional literature, CA QuickSearch reports developments in con-
crete and concrete technology as in the bimonthly periodical
Concrete Abstracts. The CD-ROM initially covers ten years
@g{c‘j é‘(l-"f’Cé (1982-1991) of international literature. Each year the CD-ROM
: will be updated to include an additional year of literature. The an-
nual subscription service offers each current issue on floppy disk coinciding with the print
publication. The search software is easy to use with context-sensitive online Help designed
for first-time users. i
Each article, report or book covered is assigned an abstract number and includes the
| document title, original language of publication if other than English, keywords,
bibliographic information, abstract, and abstract credit. Each floppy disk issue contains
250 abstracts. The 10-year CD-ROM offers instant reference to 15,000 documents.
For further information or to order a Demo disk, call or write to:
AMERICAN CONCRETE INSTITUTE
Member/Customer Services Department
P.O. Box 19150 Detroit, MI 48219-0150
Telephone: (313) 532-2600
Fax: (313) 533-4747
*Demo disks are $25.00 each with the price credited toward the purchase of any CA QuickSearch package. ‘
\s Y,
6— —
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Chapters — An Essential Part of ACI

uring the past year, | have had the opportunity

to attend two chapter roundtables and visit sev-

eral ACI chapters. These meetings have rein-

forced my feeling that ACI chapters are a very
important part of the total organization. ACI’s 79
chapters provide a base for Institute operations at the
local level, They are a place for members and non-
members to meet and interact on educational and tech-
nical matters involving concrete, which are of interest
at the local level. They are essential to the Institute's
educational and certification programs. Most of ACI’s
educational seminars and certification programs are put
on with the sponsorship of a local chapter. Chapters
have programs aimed at the needs in their area, includ-
ing sponsoring ACI conventions and assisting students
who wish to enter Institute student competitions.

The first ACI chapter was formed in Southern Cali-
fornia some 36 years ago. Today, there are 52 chapters
in the United States, six in Canada, nine in Central and
South America and the Caribbean, four in the Middle
East, six in the Far East, and one each in Europe and
Africa, In addition, there are seven student chapters.
Areas where strong interest exists in forming new ACI
chapters are Chile, Hong Kong, France, and Bangkok.
Members wishing to form a chapter should contact Bill
Palmer at ACI headquarters.

Communications between ACI and its chapters are
fostered by chapter roundtables every year. On aver-
age, each North American chapter is invited to a
roundtable every two years. Here, delegates from each
chapter spend a day and a half discussing ways to im-
prove chapter operations and exchanging experiences
(successes and failures). The president of the Institute,
the chairman of the Chapter Activities Committee, and
two staff members representing ACI attend. Almost
invariably when one chapter describes a problem, an-
other chapter in attendance has met and solved that
problem. These discussions allow needed information
to pass from ACI International to the chapters and vice
versa. The latter is especially true in the case of chap-

ters' experience with edu-
cational and certification
programs. As president, |
have found the roundtables
very informative.

Annually, the ACI presi-
dent, the chairman of the
Chapter Activities Com-
mittee, and a senior staff
member tour the foreign
chapters in one part of the
world as part of the Insti-
tute's program to provide
support to international chapters. Between the time |
am writing this and the time you read it, we will have
visited six chapters in Central and South America, met
with chapter officers, and presented seminars. Plus, we
will have conducted a chapter organizational meeting in
Chile, including a half day seminar. As an alternative
to these trips, the first roundtable for international
chapters was held in conjunction with ACI’s first inter-
national conference held in Hong Kong last December.
It was attended by eight chapters and was a great suc-
Cess.

This issue of Concrete International presents the an-
nual ACI Chapter Directory, listing the chapters, and
the chapter addresses. Many members of ACI Interna-
tional do not belong to a chapter. If you are one of
these, look up the chapter nearest you, and join i,
Chapter membership will broaden your concrete expe-
rience.

As | mentioned in the first paragraph, chapters
sponsor ACI's conventions. For the past three to four
years, the Puerto Rico Chapter has been planning this
fall’s convention to be held in San Juan October 25-30
with post convention technical sessions in the Domini-
can Republic, sponsored by the Dominican Republic
Chapter. The technical and social programs will be ex-
cellent. If you haven't registered for these meetings, |
encourage you to do so now.

September 1992
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The ACI Building Code

uring the next month, the 1992 interim revision
of the 1989 ACI Building Code will be pub-
lished. The Institute issues a major code every
six years (1983, 1989, 1995) and an interim re-
vision halfway between each major code revision. This
President’s Memo touches on what the ACI Code is,
and outlines how changes in the code are approved.

The ACI Code, properly referred to as ‘‘Building
Code Requirements for Reinforced Concrete,”’ is
adopted by reference or inclusion by the major model
building codes. These, in turn, are adopted by munici-
pal governments or similar local jurisdictions. The ACI
Code only becomes a legal document when it has been
adopted in this way. A building code sets minimum
standards for the purpose of protecting the health and
safety of the public. As such, it is not a guide to good
practice but rather a listing of minimum acceptable
standards.

The committee that writes the ACI Code, and indeed
the committees writing all similar codes and specifica-
tions, must make certain assumptions about how the
code will be used. It is assumed that structural design
will be carried out by knowledgeable professionals who
understand the basic theory and practice of the struc-
tural design of buildings. This assumption is validated
by state engineering licensing boards.

It is further assumed that these knowledgeable pro-
fessionals know, or have the ability to find out, which
of the many possible structural framing systems will be
best for a given structure. Inclusion of sections govern-
ing the design of precast structures, prestressed con-
crete, or two-way slabs do not endorse a particular
form of construction for a given job — the designer has
the responsibility to select the appropriate system.

The Building Code is written by ACI Committee 318,
a technical committee made up of 39 members drawing
from consulting engineers (18 members), academics (8),
material suppliers (6), contractors (3), owners (3), local
building code enforcement agencies (1), and, from time
to time, architects, not currently represented. Cur-
rently, these members come from 14 of the 50 states
and from two other nations, Canada and Colombia.
Liaison members represent some 16 additional coun-
tries. Associate members who serve on ACI 318 sub-
committees swell the ranks to a total of 73 members.
This brings a wide range of backgrounds and expertise
to the committee. All of these people donate their time
and effort to the cause — ACI does not reimburse
committee members for their time, travel expenses, or
other expenses.

The ACI Code is a consensus standard. This means
that any change requires a high degree of agreement, if
not unanimity, among the 39 committee members. This
is difficult and time consuming to achieve but it goes a
long way toward ensuring that the final product is a
solid technical document.

Although revisions to ACI 318 can be suggested by
anyone, a typical code change is proposed by a user of

the code, by another ACI
technical committee, or by
a member of Committee
318. A proposed revision is
then assigned to one of the
nine subcommittees of ACI
318. This subcommittee -
evaluates the code change '
proposal, develops code

and commentary wording,

and carries out design examples, When these are com-
plete, the subcommittee votes on the change by letter
ballot. A negative ballot may signify dissatisfaction
with wording, technical content, or the entire concept.
Each negative ballot must be resolved by making a
change in wording, by being formally withdrawn, or by
being voted as non-persuasive by the balance of the
subcommittee.

When the subcommittee is satisfied with the pro-
posed code change, it is explained to the full commit-
tee. The full committee then votes on it by letter ballot.
Again, negative ballots must be resolved in the same
fashion. This may take several months or several bian-
nual meetings. Once the negative ballots have been re-
solved, the proposed change is reviewed by ACI’s
Technical Activities Committee (TAC) members who,
in addition to reviewing it themselves, solicit comments
from other interested or affected technical committees
and/or selected external reviewers. TAC also reviews
the negative ballots cast at the subcommittee and com-
mittee levels to assure that the voting and the resolu-
tion of negative ballots have been carried out properly
with adequate consideration of all points of view. TAC
returns a series of comments to Committee 318 which
must modify the proposed code and commentary revi-
sions or have an acceptable reason for not doing so.

Once all of this is done, the changes are published in
Concrete International for Institute-wide discussion, are
presented at a General Session at a convention, and are
sent by letter ballot to the more than 19,500 members.
The final step is a review by ACI's Standards Board
which checks whether all the steps have been followed
properly and all negative ballots have been given proper
consideration. The revision then becomes an ACI stan-
dard.

All of this takes time — a minimum of two years for
a simple, straightforward change, more for an exten-
sive or complex change. The process is designed to en-
sure that all points of view have been heard and acted
on, one way or the other. The ponderous process makes
it very difficult to react quickly to new developments in
theory or construction methods. On the other hand, it
leads to the worldwide respect the ACI Code has as the
leading source of requirements for the design and con-
struction of concrete structures.

October 1992
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n many countries of the world, the national concrete de-

sign code s based on ACI's Building Code. Typically,

the basic engineering calculations are genericully similar

within this family of codes — flexural calculations use
the same rectangular stress block, the same slenderness pro-
visions apply, and the same shear design provisions apply.
In these national codes. some of the basic design methods are
different, retlecting local preferences among code writers. In
Canada and New Zealand. different torsion design procedures
are given: in Australia and Canada, the maximum steel per-
centage in beams is defined using a limiting neutral axis depth
rather than a limiting steel ratio, and so on, These local pref-
erences may reflect the opinions or research of a local pro-
fessor or may be holdovers from the days prior to the adop-
tion of ACI 318 as the basis of the local code.

This President’s Memo will discuss the degree to which
codes in different nations can have a common basis.

The framework within which a design code must function
differs from country to country or even from region 1o region
or city to city within a country. This framework includes the
network of building regulations existing in the nation —
model codes, material specifications, and structural design
codes. In the United States, local building codes are gener-
ally based on one of three model codes, each with its own
subtle and not so subtle differences. Forexample, some load-
ings differ from one model code o another. In Canada. on
the other hand, all the provincial codes are based on one na-
tional model code. As aresult. a common set of loadings and
a common set of material specifications are used across the
country.

When setting safety factors for design, it is necessary to
consider the manner in which loadings and strengths are de-
fined. If the definition of wind loads changes from one code

to another, then the load factors
on wind should change also. In
the United States, wind speeds
are defined using the “*fastest
mile™ wind, averaged over
roughly a one minute period. In
Canada, the one hour average
wind is used. giving a lower
apparent wind speed. It is then
wrong to use the same load
fuctors for wind design in
Canada and the United States.
Similarly, concrete strength is specified in the United States
such that roughly one test in 12 may fall below the design
strength, £, while in Europe only one low test in 20 is per-
mitted.  As a result, the required average strength, fir, will
tend to be higher in Europe than in the United States. It would
be wrong, therefore. to use the ACI strength reduction (¢h)
factors for design based on the European definition of con-
crete strengths.

The framework within which a code must function is also
affected by a wide range of local conditions, including such
things as exposure and climate, availability and quality of ma-
terials, customary contractual arrangements for construction,
expertise of the design engineers, expertise of the local con-
tractors and their work force, and local expectations about
quality.

Although a universally adopted concrete design code is a
desirable goal, it entails coordination of more than just the
conerete code itself. Until this can be achieved, the current
system of generically similar codes which differ from country
to country to account for different local situations seems 10
be the best solution.
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s I write this I am sitting on an airplane returning
from a 10-day trip to New Zealand where 1 was a

guest of the Cement and Concerete Association of

New Zealand and the New Zealand Concrete Society.
I gave a series of seminars, attended the annual convention
of the NZCS, and visited 12 design offices and jobsites. 1
greatly appreciated the hospitality and friendship shown by
everyone | met.

Concrete is the dominant construction material in New
Zealand. The level of expertise is very high for materials, de-
sign, and construction and the latter is of excellent quality.

One of the more frequent topics of discussion at the con-
ference and in my visits to offices concerned the application
of ISO 8000 to the construction industry. 1SO 9000 refers o
a series of international standards for acerediting industries
so that their products can be accepted by purchasers with little
or no acceptance testing. If applied to the ready-mix industry,
for example, the use of 1SO 9000 would greatly reduce the
need for jobsite test eylinders.

A number of governmental agencies in New Zealand have
indicated that they will require designers, material suppliers,
and contractors to be accredited in the near future if they are
to work for those agencies. Accordingly, a number of con-
sultants, ready-mix suppliers, and specialty contractors have
started the work 1o become accredited to 1SO 9000, In the
United States some manufacturing industries are undergoing
1SO 9000 accreditation, but to my knowledge this has not yet
spread to the construction industry. It should be noted, how-
ever, that the precast and ready-mix industries have their own
forms of accreditation.

Three major steps are involved in 1ISO 9000 accreditation.
First. it is necessary to write a quality manual which states

quality policy. sets out the steps
necessary (o ensure quality at
each step ol the operation, and
identifies who is responsible at
each stage. The manual must
deal with quality control of the
design of the product, evalua-
tion and/or testing of incoming
supplies, quality control during
production, and testing of the
finished product. It also should
outline how nonconforming
batches are detected and what steps are taken if a noncon-
forming batch occurs. An important section will deal with
steps to be tiaken so that a problem will not recur. If the qual-
ity of the product is affected by steps taken at the jobsite, these
should be addressed in the quality plan.

Once the quality plan is derived, a procedure must be
implemented to insure the quality plan is carried out. The
necessary quality control records must be maintained at
each stage where checking is needed. Finally, the quality
process is audited by an outside agency to insure the process
is adequate and that it is being followed and updated as
needed.

In short, the ISO process consists of saying what you do to
maintain quality and doing what you say.

The ISO 9000 system is a means of improving concrete
construction. It requires a great deal of work to create the
quality manual and checking procedures and may not be
directly applicable to all aspects of concrete construction, but
some aspeets of it are worth considering by all of us.

December 1992



President’s
Memo

lph s

=l

Concrete in the Civil Engineering Curriculum

oncrete is a major building material that s used in

some manner in almost all construction. It is a com-

plex material with a wide range of strengths and prop-

erties. If properly produced, placed, and cured it is an
excellent material but if any of these steps are incorrectly ac-
complished the concrete can be disappointing. Civil engineers
design the concrete itself. They design the structures, roads,
or other works in which it is to be used. Since they supervise
its production and construction, their understanding of the
material 15 essential,

Although it is imperative that all these engineers have at
least a basic knowledge of cement and concrete technology,
fewer and fewer civil engineering curricula include adequate
coverage of this technology. In some cases, students are grad-
uating with only a handful of lectures on concrete and no
**hands-on’" experience.

A few schools teach cement and conerete technology at
the graduate level but these are few and far between. Grad-
uate students frequently specialize in design or construction
but they rarely take courses on cement and concrete tech-
nology. Instead, they specialize in structural analysis and de-
sign, acquiring less than adequate knowledge of the proper-
ties and strengths and weaknesses of a major material they are
using. Concrete technology is considered paleo-tech among
the high-tech wonders of finite elements and dynamic
analyses,

One reason for this is the expansion of the civil engineering
curriculum into areas such as environmental engineering, en-
vironmental risk assessment, construction management, and

advanced structural analysis.
Civil engineering curmcula are
currently chock-a-block full.
To add a topic, another topic
muslt be sacrificed. All too
often the course that is
dropped deals with concrete
technology. Another reason
lies in the lack of background
that new faculty members
have in the concrete area.

All civil engineering cur-
ricula should have at least the equivalent of a one semester
course in cement and concrete technology. This course should
include enough laboratory sessions to provide the opportunity
to test cement and aggregates, and to design, mix, and test a
batch of conerete. To improve the teaching of courses on con-
crete as a material, ACIl's Educational Activities Committee
and/or the Portland Cement Association should schedule short
courses for university professors teaching concrete tech-
nology. To induce professors who might not otherwise at-
tend, these courses should be offered at no charge to the par-
ticipants with the possible exception of some travel and living
expenses incurred during the trip. Possibly the courses could
be offered at ACI conventions or in conjunction with other
conventions, such as those of the Transportation Research
Board, that the appropriate professors might attend. Itis in the
concrete industry’s best interests to revitalize the teaching of
concrete technology to civil engineers.
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Technology Transfer and ACI

he motto of the American Concrete Institute is
“Progress Through Knowledge.”" Progress in con-

crete construction translates into the knowledge of

better ways to do things. Thus, our prime role is tech-
nology transfer to facilitate the advancement of new tech-
nology into accepted practice. Are we succeeding in this?

The current procedure goes something like this: researchers
study problems and report their findings; each looks at an iso-
lated aspect of a much larger problem, causing their findings
to be disjointed and possibly in conflict in some cases. At
some point, this new area of interest is recognized by the
Technical Activities Committee (TAC) which establishes an
appropriate technical committee. This new commitiee pro-
ceeds to write a state-of-the-art report on the subject, col-
lecting together all the research findings and attempting to
resolve conflicts. TAC reviews this report, subsequently pub-
lished in one of ACI's technical journals. Convention ses-
sions may be scheduled so that committee members can
spread the word about the new technology. In some cases, the
results are then incorporated in a standard or code. This in-
volves more committee work, another set of ballots, and an-
other TAC review. Significant new technology is also rec-
ognized by the Educational Activities Committee (EAC)
which may sponsor a series of related seminars.

This process has the advantage of a much needed filter be-
tween research and the end user, If the committee is suc-
cessful, the conflicts are resolved and explained. Opposing
points of view are heard and these are reflected in the final
report. This disadvantages of this process include the fact that
it takes too long — eight to ten years from the original re-
search and then the results are often published in a form that
may not be directly available to, or even usable by, the people
who must implement the improvements in the field.

An alternative path involves an inventor or innovator, de-
veloping a new device or a better method for doing some-
thing. The developer patents this and attempts to market it.
However, engineers, contractors, and building officials are
hesitant to use new processes or technology because of serious
legal ramifications if the process or product does not mea-
sure up. Code writing bodies also are hesitant to endorse a
patented device. Furthermore, such agencies may take sey-
eral years to recognize the existence of a new concept and
several more years to codify it.

How can these processes be improved? Let's look at each
of the stages in the process — research or innovation, recog-

nition of the new technology.
collection and publication of
data in a state-of-the-art re-
port, and incorporation in a
code or standard.

Research and innovation
are difficult to channel. Each
researcher’s or innovator's
stock in trade is his or her in-
ventory of developing ideas.
But, even though he or she
may keep the ideas private
until they have developed, the researcher is always amenable
to guidance as to profitable areas of future research. ACl's
Concrete Research Council, operating under the Concrete Re-
search and Education Foundation (ConREF), has a committee
which attempts to define areas of needed research. This com-
mittee, along with Committee 123, Research, determines
which aspects of concrete as a material, concrete perfor-
mance, and concrete construction effectively limit the use of
concrete. This suggests areas of needed research. The output
of this committee should be widely publicized.

How should developing areas be identified? The Hot
Topics Committee of the Convention Committee has been
very successful in identifying themes for “*hot topic'® ses-
sions at conventions. TAC should receive copies of the ideas
generated by this group. Also, TAC should spend a part of its
agenda brainstorming to identify areas of emerging interest
and directing these to the appropriate technical committee or
to a specially formed task group for action.

Collecting data and publishing reports is what ACI does
best. Frequently, however, our reports are aimed over the
heads of the eventual users. TAC and all technical commit-
tees must identify which groups are most likely to affect con-
struction practice if presented with a new technology and
target their reports to this audience. The new series of
“toolbox memos’" aimed at construction workers, under de-
velopment by the Construction Liaison Committee and others,
will help improve the quality of concrete construction,

Currently, any significant change to a major standard such
as the ACI Building Code takes about five or six years to im-
plement. The process is slowed by the “‘we’ve always done
it this way,”" the **if it ain’t broke, don’t fix it,”” or the “*only
good change is a dead change'' syndromes. TAC and the

(continued on p, 6)
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Board of Direction should establish a task group that includes
representatives of the major standards committees (o study
ACI's standardization process with an eye to streamlining it
while maintaining the present checks and balances. More
rapid turnover of committee membership may be desirable to
provide new points of view and a cadre of fresh workers. Stan-
dards writing bodies are frequently hesitant to recognize
patented devices or processes. TAC should provide guidance
in this area.

Because of the long lag in codification, a concrete tech-
nology certification agency should be devised, possibly
through ConREF. A manufacturer or producer with a new
process or product would request certification. The agency
would establish the basis on which certification would be
granted, including tests to be carried out and data and analysis
to be provided. The producer would then have the tests done
at an approved laboratory and submit the data to the certifi-
cation agency for approval. The results of this certification
could be presented to building officials as evidence of the ac-
ceptability of the process or product. Existing code writing

bodics must have a system for accepting such reports, This
concept, although a good idea, is a massive task and would
require a substantial investment of ACI's resources.

In recognition of the importance of technology transfer,
TAC has established an Ad Hoe Committee on Technology
Transfer, chaired by Vice President Dean Stephan. This com-
mittee had its first meeting at the San Juan convention. TAC
has also formed an Ad Hoc Committee on High Performance
Concrete under Past President Paul Zia. A major emphasis of
this committee will be technology transfer.

On page 81 of this issue of Concrete huternational, there
is # TAC notice about identification of new technology. With
this approach and the formation of the new ad hoc commit-
tees, ACI is moving toward better ways of doing things with
concrete. This has always been an important role for the In-
stitute — getting these better ways into practice sooner. TAC
and the committee will welcome your ideas on technology
transfer. These should be addressed to the secretary of TAC
at the Institute's Detroit, Mich., address.

The 1992 Masonry Code and Specifications

Providing solutions to the most

complex masonry construction questions!

Building Code Reguirements for Masonry Structures (ACI 530-927ASCE 5-9
TMS 402-92), Specifications for Masonry Structures (ACI 530.1-92/ASCE 6-92/
TMS 602-92), Commentary on Building Code Requirements for Masonry Struc-
fures (ACI 530-92ASCE 5-92/TMS 402-92), and Commentary on Specifications
Jor Masenry Structures (AC530.1-92ASCE 6-927TMS 602-92) is a joint effort
of the American Concrete Institute, the American Society of Civil Engineers, and
The Masonry Society.

The Code covers the design and construction of masonry structures. Among
the subjects included are: permits and drawings; quality assurance; materials;
placing embedded items; analysis and design; strength and serviceability;
flexural and axial loads; shear; details and development of reinforcement;
walls; columns; pilasters; beams and lintels; and an empirical design method
applicable t buildings meeting specific size, location, and construction criteria.

The Specifications covers minimum construction requirements for masonry
structures. Included are requirements for materials; the placing, bonding and
anchoring of masonry; and the placement of grout and of reinforcement.

The Code and Specifications are written as legal documents so that they may
be adopted by reference in a general building code. Therefore, they cannol
contain background details or suggestions for carrying out their requirements
of intents. The Commentaries to the Code and Specifications serve this function.

The Code Commentary comments on the subjects covered by the code
explaining the latter's provisions and giving details of implementation, The
Specifications Commentary discusses some of the considerations of the
committee in developing these specifications with emphasis given (o the
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explanation of new or revised provi-
sions that may be unfamiliar to code
users,

If you design or build with masonry, you
cannot afford to be without your own
personal copy of the 1992 Masonry Code
and Specifications.

Order yours today!

Building Code Requirements for Masonry Structures and
Specifications for Masonry Structures and Related Commentaries

1992, 88 pages

Order Code: 530,1-92.C(23 Ne W

$65.00 (ACI members $48.75)* 1992
Version!

Specifications for Masonry Structures (only)
1992, 16 pages

Order Code: 5304530.1-92.C023

$18.95 (ACI members $14.25)*

Place your order through:
AMERICAN CONCRETE INSTITUTE
Member/Customer Services Department
P.O. Box 19150 Detroit, M1 48219-0150
Tel: (313) 532-2600 FAX:313-533-4747
*Prices good through 12/31/93

Use the Order Form Found In the
Bookshell Sectlon of this Issue,
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he American Concrete Institute publishes numerous

useful documents for the conerete design and con-

struction community. Many are reports, guides,

handbooks, manuals, and symposium volumes that
do not require standardization. These are not written in
mandatory language and can present alternative procedures
with advantages and disadvantages of each. Such documents
are not intended to be referenced in project documents.

ACI also publishes widely accepted and respected stan-
dards for various aspects of concrete work. These include
codes, code cases, specifications, and standard practices. All
of these must undergo ACI's consensus standardization
process, Such documents must be worded in explicit, manda-
tory language so that there is only one possible interpretation.
Alternative procedures are permitted in standard practices,
but the conditions under which they can be considered must
be clearly set out. Specifications must follow a specific format
spelled out in ACI's Specifications Manual.

All ACI standards originate in a technical committee. Com-
miltees writing standards have members representing all par-
ties directly or matenially affected by the standards. Such com-
mittees operate on a voluntary basis. Institute committees
work by correspondence between conventions, and they meet
twice a year at ACI conventions; there are over 200 such
meetings at a typical convention.

When the proposed standard is completed, it is voted on
by the committee. To pass, half of the committee members
and two-thirds of those voting must approve the proposed
standard. All negative votes must be considered by the com-
mittee and resolved. Most often this involves a change in the
text which, if substantive, must be approved by half of the
committee members and two-thirds of those voting.

When the proposed standard has finally been approved by
the committee, it is sent to the Technical Activities Com-
mittee. All TAC members receive a copy for their scrutiny.
Copies are also sent to an outside reviewer and to chairmen
of related committees for their review. If the proposed stan-
dard is construction related, it is also sent to the TAC Con-
struction Review Committee. Proposed specifications are ex-
amined by the TAC Specifications Commiltee.

The responses are collected by staff and assigned to a re-
view team of TAC members. Review comments are evalu-
ated and classified before returning the appropriate ones back
to the originating commitiee.

The committee is required
to respond to each primary
comment and to each editori-
al comment if the editorial
change is not made. If the
committee disagrees with a
primary comment, a technical
reason for noncompliance
must accompany the docu-
ment. Staff then checks the
document for compliance with
the TAC comments.

If the comments are (oo
voluminous and significant, TAC may require the committee
to revise, reballot, and resubmit the proposed standard — the
dreaded 3R's.

After the proposed standard has been approved by TAC, it
goes to ACI's Standards Board which reviews the documen-
tation to verify that the consensus process was carried out
correctly. Then, the document is published in an ACI peri-
odical and presented at immediately following the General
Session at an ACI convention. The proposed standard is open
for discussion for three months following publication,
Changes may be made in response o the discussion as part
of the closure. Committee members have one month to ob-
ject if they disagree with the changes. The Standards Board
then releases the proposed standard to Institute-wide letter
ballot, again requiring two-thirds approval by those who vote.

This process is filled with checks and balances to ensure
correctness and to ensure that all points of view are consid-
ered. The high quality of ACI standards results from this rig-
orous scrutiny, but all this takes time. The time frame is
roughly:

@ Start to completion of committee document, two to five
years,

e Committee letter ballot, one month.

® TAC review, 2.5 months,

® Committee response to TAC comments, three months
to several years.

@ Standards Board, for release to publication, one month;
for release to Institute letter ballot, one month.

° Editorial Department, four months for preparation,

(continued on p. 6)
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@ Total of publication, convention presentation, discus- document reaches TAC. TAC should develop a mechanism
sion/closure, and Institute letter ballot, ten months. for reviewing progress after a year or so to make certain that
® Publication of the standard as a separate document, 1.5 the technical committee has a clear focus on the need for the
months. standard, its audience, and the required format and language.
Engineering or editorial staff might be used in this review, but
This encompasses at least four years and for a new stan- they are generally employed on other duties. Outside re-
dard may drag on for six to eight years. This takes too long. viewers or editors are another option.
What can be done to speed up the process without losing The TAC review of the proposed standard is carried out ef-
quality? ficiently. The process would be improved if more technical
ACI’s committee operations and standardization proce- committee chairmen took advantage of TAC's invitation to
dures must be reviewed to cut out steps or sources of delays. sit in on the review session. There are other procedural
The major delays are in the time spent by the voluntary com- changes that could shorten the time needed to get a standard
mittee and in the procedural checks and balances. published. Possible changes are now being reviewed by ACI's
Currently, the technical committee is allowed to proceed, Executive Committee, Technical Activities Committee, and
perhaps for years, before the standard being developed un- staff. Streamlining the standards-producing process is a
dergoes a major review. If the committee has gone off in the worthy Institute goal that will enable ACI to maintain its lead-
wrong direction, a major revision will be required when the ership in this most important activity.
Now Available...

Repair and
Rehabilitation Ii

Repair and rehabilitation continues to be one of the hottest areas within the concrete
industry. The need for practical information on the subject continuesto grow. Tohelp |
individuals and companies involved in this area, the American Concrete Institute has
answered the call for more information with Repair and Rehabilitation 11!

This compilation covers topics including: roof top parking slab replacement, repair
methods for salt-damage reinforced concrete structures, quality workmanship in
rapid repair of concrete pavements, headworks rehabilitation, rehabilitation of an
clevated roadway bridge, reservoir rehabilitation, multi-story parking structure ©
rehabilitation, polymer concrete and joint repair, improving concrete bond and repaired bridge decks, nondestructive
testing, repair of subsurface voids in a high performance pavement, in-place bond testing and surface preparation of
concrele, and polymer pile encapsulation.

I you are just getting started in repair or rehabilitation or need additional information for an ongoing concern, the low
cost information found in this useful compilation is for you. Order your copy of Repair and Rehabilitation I today!

Repair and Rehabilitation 11 = Place your order through:
1992, Soft Cover, 80 pp. 1 American Concrete Institute
Order Code: C-20.C033 Member/Customer Services Department

$28.25 (ACI members $18.75) ) . P.O. Box 19150 Detroit, MI 48219-0150
3 se the Order Form found in the
Prices good through December 31, 1993  gookshelf Section of this issve. ~ Tel, (313) 532-2600 Fax 313-533-4747 J
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