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Calendar of Coming Events

Local

December 14, 1998 Nomination/Social committees
Annual General Meeting and
elections. Followed by Social
gathering for members: Dinner
Banquet.

May 10-13, 1999  Concrete Design, Materials &
Construction Exhibition
“CONCREX’ 99"

International

ACI Kuwait Chapter
Committees

Board of Directors
President Dr. Hussain Al-Khaiat 4811188 Ext. 5191

Vice President Ms. Hayfaa Al-Mudhaf 4836100 Ext. 4522
Director Mr. Ubaidur Arain 4843565
Director Dr. Naji Al-Mutairi 4815223

Chair Persons:

Troubleshooting Conncrete  12/16/1998 Amprican Concrete Weslaco, TX
Constructionn Institute (ACT)

Membership Committee Ms. Suad Al-Bahar 4836100 Ext. 4520

Technical Committee  Dr, Ahmed Essawy 4811188 Ext. 5729

Concrete Repair Basics 04/01/1999  ACI International ~ Birmingham. AL

Publicity Committee  Dr. Mohamad Terro 4811188 Ext. 5753

Concrete Repair Basics (4/29/1999  ACIInternational ~ Philadelphia, PA

Social Commiltee ~ Ms. Shaikhah Al-Arfaj 4820411/22

e Calendar of Coming Events.
e ACI Committees.

e Editorials.

e Technical Articles.

e Seminar on “Corrosion Inhibitors for
Steel Reinforcement in Concrete
Structures”.

e CONCREX’99.

e Building, Water and Municipality

Announcements by the Membership Committee

1. All members are reminded to submit the following to produce the mem-
bership directory:

Name, Address, Email, Tel. & Fax numbers, Job title, Job description, and
a Pagsport size photograph,

This information can be submitted to Mr. Tareq AbdulJalil, Civil En-
gineering and Building Department, Kuwait Institute for Scientific Re-
search, Room # 1822.

2. Members should be prepared to renew their membership during the gen-
eral assembly meeting, on the 14 December 1998,

3. Membership certificates for individual members are available and could
be collected from the membership committee for a charge of KD. 1.0.

4. Finally, members are requested to send their review comments on the
guidelines to damage assessment and mixing and curing reports, pub-
lished by the technical committee. Comments should be sent to Dr. Es-
sawy on Fax: 4817524,

Services Exhibition.

e ACI Seminar at Kuwait Society of
Engineers.

e Social / Fun.

e Glimpse on the Construction
Business in Kuwait.

Editorial Board

Mohamad Terro (4811188 Ext. 5753)
Mohammad Igbal (4804693)

Hussain Al-Najadah (5523725)
Mohamed Harb Sayed (4812145)
Humayun Kabir (4811 188 Ext. 5728)

email: acikuwait@hotmail.com
Fax: 4817524

You already know the benefits of the
American Conctete Institute international
membership, but have you considered the
benefits of belonging to your local ACI
chapler? The local KUWAIT CHAPTER
functions as a distribution center for the
latest information and ideas. You’ll find a
group of colleagues with ready answers for
local concrete problems you encounter

A CI every day.

Fill in the coupon below and fax it to
4841603; well rush you complete

(KUWAIT)  fismaioo on acl KUVAT Chapr

—— e G

The key to success!!

Send me all the facts on ACI KUWAIT

WANTS CHAPTER membership.

Name

Company
YOU Fax or Address

The opinions expressed in Concrete News are
those of the authors and do not necessarily reflect
the official views of ACI-Kuwait Chapter.




PUBLICITY COMMITTEE
Editorials

Dear Colleagues,

On the behalf of members in ACI Kuwait chap-
ter, we welcome you to our third issue of Concrefe
News. This is our first volume after the summer
vacation where many of our members where out of
Kuwait. We hope all of you have enjoyed this va-
cation and that you have come back with enough
energy to take you through this coming year. The
publicity committee is waiting for interesting de-
velopments and stories from you of social or pro-
fessional nature. The last few months have wit-
nessed quite a number of technical activities,
despite the fact that many people were just re-
turning from their long summer vacations. We are
also expecting lots of major events in the coming
year including the concrete exhibition between 10
and 13 May 1999. Moreover, our general election
is due in December 98, and we are looking forward
to your attendance and active participation in this
election. Your cooperation in the previous issues
was of great value, especially in the puzzle section
where we received a large number of replies and
we had a winner. We encourage you to contribute
to our newsletter and in particular to the technical
section. The importance of the technical section
lies in the fact that it constitutes a forum to share
scientific engineering knowledge, both theoretical
and experimental, amongst the readers. Finally, as
usual, we would like to re-encourage all our read-
ers to join the chapter and benefit from the many
privileges that are offered to our members.

Semminar

“Corrosion Inhibitors for steel reinforcemennt
in Concrete Structures (M.C.I - Products}"’

A seminar on corrosion Inhibitors for steel Re-
inforcement in concrete structures was held at the
Kuwait Society of engineers on November 15,1998.

AL-Ghanim specialites company sponsored
this event.

The technical committee of A.C.I. Kuwait
chapter was responsible for the administrative
and various preparation of the event.

Mr. Chuck Suchy, Sales Manager, construc-
tion products of cortec corporation U.S.A, an ex-
pert in this field, presented the seminar.

During the seminar, several questions were
posed and a healthy technical discussion about
the subject was held.

42 attendees were present in this important
events.

We urge members of our chapter to take ad-
vantage of such valuable technical and scientific
events that will be coming in the future.

prepared by eng. Mohamad Harb Sayed.
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Concrex’99 Exh.
Concrete Design, Materials & Construction

10 - 13 May 1999

Under the sponsorship of ACI, (American Concrete Institute) - Kuwait Chapter, Kuwait International Fair
Company the leading exhibitions organizer in the State of Kuwait will organize the CONCREX'99 Exhibition
from 10th to 13th May 1999, in Hall No.(7), at the Int'l Fairs Ground, Mishref.

The exhibition will be one of the specialized exhibitions on the schedule of our fairs & Exhibitions.

Concrete is the main if not the absolute building material used extensively in the Arabian Gulf region. CONCREX'99 is
expected to be the most relevant exhibition related to concrete in the area. The Exhibition will be attracting quality suppli-
ers manufacturers, contractors and consultants firms from regional and international contributors,

Kuwait International Fair will do a big advertising campaign and a wide coverage of the event as well. Semi-
nars and Press Conferences are also being planned to take place during the exhibition period.

We take the pleasure of inviting you to participate at the above-mentioned exhibition.
Four Futher information and participation, please contact:
Mr. Ali H. Chehimi
Kuwait International Fair Co.

Fax 5393872 - 5396123 - Tel, 55387100 Ext. 112
P.O. Box 656 Safat 13007 Kuwait




Technical Section

FIRE RESISTANCE OF
BUILDING STRUCTURES

Mohamad J. Terro
Associate Prof of Civil Engineering
Kuwair University

In currently available building regulations on fire re-
sistance, structures should satisfy the following re-
quirements (1): "The building shall be so constructed
that, in the event of fire, its stability will be maintained
for a reasonable period". The Approved Document (2), in
support of the Building Regulations recognizes that it is
current practice to test single elements of structure in iso-
lation. However, the extrapolation from single com-
ponents to a whole building can only be justified if a re-
lation between real fires, building performance and
furnace tests is established. The currently available meth-
ods for studying the behavior of building structures under
fire have been classified by Pettersson (3) in a structural/
thermal model matrix shown in the figure below.
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Natural Fires

Fire is a complex phenomenon involving chemical
and physical reactions, which are mainly dependent
upon the fuel content and environmental factors in-
cluding availability of oxygen, Fire in a compartment
is, therefore, controlled by its fire load (amount of com-
bustibles), the geometric and material properties of its
boundaries and ventilation conditions.

Structural fire safety is mainly concerned with the
containment of fire within the compartment where it
was initiated (compartmentation). This is achieved by
ensuring that the structure exposed to fire remains in-
tegral and that heat flow through the boundaries of the
fire compartment is kept within acceptable limits. In
this context, it is the ability to contain the fully de-
veloped fire that is important.

Standard Furnace Fire

In a standard furnace fire test, the specimen under
study is placed in a furnace and exposed to a controlled
heating regime. The temperature of this standard fur-
nace fire, which is described in ISO834 and BS476
part20, follows the equation below:

Ty = 345 log o(8t+1) + T,

Where t is the time in minutes, Ty is the furnace tem-
perature at time t in °C, and T, the initial furnace tem-
perature in °C.

Fire resistance is then defined as the time elapsed be-
fore a fire limit state is violated. Three fire limit states
are defined in BS476: Insulation, Integrity and Load-
Carrying Capacity. Fire resistance should not be re-
garded as a measure of the time taken by a structure to
collapse in the event of a real fires. It is rather a quality
measurement that should ensure satisfactory per-
formance of the structure in real fires. The definition of
satisfactory performance is usually outlined in building
fire codes and it depends on the importance of the
structural member under study and the role this mem-
ber has to play in the event of fire, e.g. to contain a fire
or to structurally protect a means of escape.

Eguivalent Fire Exposure Time (EFE)

Extensive research work has been devoted to find a
scientifical correlation between real-world and standard
furnace fires. This correlation is manifested in the con-
cept of "equivalent fire exposure” (EFE). EFE is de-
fined as the time taken, under standard furnace fire test-
ing, to produce an equivalent destructive effect on the
structure as that experienced under real-world fire con-
ditions. It should be stressed that most developed re-
Jations for EFE are of empirical nature and that the de-
termination of such a correlation should be carried out
by people with a certain degree of expertise in the fire
field due to the large number of factors involved in the
calculations.

References

1 - The Building Regulations 1985. S.I. 1985 No.
1065.

2 - Approved Document B2/3/4: Fire Spread. The
Building Regulations 1985. Department of the
Environment and The Welsh Office.

3 - Pettersson O.: "Analytical Determination of
Structural Fire Behavior and Resistance- State of
the Art” Document ISO/TC92/SC2/WG2 N163.
Lund Institute of Science and Technology. Lund,
Sweden. March 1990.




EFFECT OF TEMPERATURE
ON THE MECHANICAL
BEHAVIOR OF RESIN CONCRETE

Moetaz M. El-Hawary, Hisham Abdel-Fattah
Assistant Professors, Kuwait University, Kuwait.

The investigation of the mechanical behavior of resin con-
crete is becoming important, as the types of resins are in-
creasing and the use of resin concrete is no longer limited to
repair works. The structural use of resin concrete requires ac-
curate design that can be achieved through the utilization of
the Finite Element method which requires a complete con-
stitutive model and full understanding of the mechanical be-
havior of resin concrete. The investigation of stress-strain re-
lations under repeated loading for resin concrete cylinders,
prepared using different types of resins and different ratios of
resins to aggregate and subjected to different temperature
stations was carried out. Three types of resins (two epoxy
and one polyester) available in the market were used at three
different percentages of resins of 9%, 12% and 15% by
weight to cast the cylinders. The cylinders were then sub-
jected to three different temperature stations of 20, 100 and
200°C and then tested in compression using six cycles of
loading and unloading to get the stress- strain relation for
each case. Compressive strength, tensile strength, toughness
and modulus of elasticity were also evaluated.

The heating and cooling cycles causes hardening in the
polymer and increase in its strength, The effect is coupled.
However, with the deterioration and loss of strength of the
polymer concrete as is the case in any other type of concrete.
The two factors together reduce the effect of temperature on
polymer concrete. In general a slight increase in compressive
strength due to temperature increase may be detected. The

Development of Corrosion

maximum increase is about 200% for 12% of epoxy type I. The
increase in the amount of polymer increases the compressive
strength, in general. The maximum increase in 164% between
9% and 15% of polyester at 20°C. Large difference in com-
pressive strength is noticed between the concrete made using
the two types of epoxy which indicates that the strength de-
pends on the type of epoxy and on the manufacturer.

The same conclusions may be drawn for the toughness of pol-
ymer concrete as an increase in toughness was noticed with tem-
perature. The maximum increase is 175% for 9% of epoxy type
II and the maximum increase due to the increase in the amount of
polymer is 325% between 9% and 15% of epoxy type 1l at 20°C.

A low modulus of elasticity was noticed in all cases. This is
probably due to the low workability of the mix which increased
the amount of voids and allowed for larger strain. It is rec-
ommended to add fly ash to polymer concrete to reduce the
voids and increase the modulus of elasticity. Almost no change
in modulus of elasticity due to temperature was noticed except
for epoxy I where an increase in the modulus was detected.

A reduction in tensile strength due to temperature was no-
ticed. The maximum reduction is 41% for 15% polyester. The
maximum increase in tensile strength due to the increase in the
amount of polymer is 77% for epoxy II at 200°C., No tensile
strength was determined for specimens made with 9% poly-
ester as they were very brittle and were crushed at the clamps.

Specimens in the cyclic loading test were loaded in cycles to
loads varies between 20% to 80% of the ultimate load de-
termined from the static compressive test, mentioned before.
The permanent-retained-displacement was determined after
each cycle. The displacement was found to converge to a con-
stant after the sixth cycle, in general. The ratio between the dis-
placement, at 20% loading, after the convergence to that at the
first cycle D was determined.

A reduction in the ratio with temperature was noticed. This
is due to the hardening of the polymer the maximum reduction
is 52% for 12% of epoxy type L.

Inhibitors for Protection of Concrete

Bv Eng. Mohamad Harb Saved

The major causes of corrosion of steel in concrete structures have been discussed in the previous issue of Concrete News. A history of
the development of corrosion inhibitors, their commercial names, and their chemical and physical properties is presented in this article:




Calcium Nitrite/Sodium Nitrite

s Accelerator

Requires change in mix design to compensate for acceleration, especially in hot climates.

® Dosage Rafe

2 to 6 gallons per cubic yard, depending on guessed estimate of chloride. Requires change in
mix design to compensate for liquids being added which could accelerate corrosion.

If chlorides exceed guessed estimate they could overwhelm DCI and accelerate corrosion.
= Inorganic Chemicals

Calcium or sodium nitrite are carcinogenic, may leech from concrete into ground and
sround water.

® Protection

Anodic only.

Butvle Oleate

» Affects slump and air entrainment which in turn affects concrete durability, and mix de-
sign has to be changed to compensate.

= Dosage rate:

One gallon per cubic yard

* Very little testing has been done

MCI Series

» Name recognized as a leader in corrosion control

« Does not change the physical properties of the concrete mix design

« Protection: Anodic or cathodic

« Dosage rate: 1 pint (0.620 liters)/m3

« Protects steel reinforcing bars from corrosion in the presence of chlorides The protection
is baséd on the same time proven chemistry of Cortec VCI's (vapor corrosion inhibitors)
which has solved the corrosion problems of many industrial plants.

« MCI's are safe, easy to use, and cost effective

« Recent studies by SHRP (strategic highway research projects, National Research Council, 1993)
have shown that application of MCI slows or stops corrosion activity dramatically, even in severe-
ly corroding environments.

Announcements

The ACI, Kuwait chapter will be
publishing a directory for its mem-
bers. All members are requested to
supply the following:

a) One passport size photograph,
b) Address, telphone & fax numbers,
¢) Educational background information,
and d) Job deseription in len keywords.
Please contact:

Dr. Humayun Kabir (4811188 Ext. 5728)

Building, Water and Municipality ACI Seminar at Kuwait
Services exhibition Society of Engineers:

this seminar,

The technical committee of ACI-Kuwait Chapter
held a seminar on October 20th, 1998 entitled "Pro-
posed Guidelines for Concrete Works in Kuwait".
This event was co-sponsored by FOSROC and ACI-
Kuwait Chapter. All members were invited to attend
at the Kuwait Society of Engineer.

The seminar included:

1. "Damage Assessment and Repair of Concrete
Stmctures". Presented by Mr. Abdul Hamid Dar-
wish from KEO International Consultants.

2. "Proper Concreting Practices Part 1: Mixing and
Curing". Presented by Mr. Abdul Wahab Rumani
from Kuwait British Readymix Co.

Various technical discussions were held between
the lecturers and the 55 ACI members who attended

ACI Kuwait (Chapter have participated in the lo-

cal Building, Water and Municipality Services ex-
hibition held in Kuwait during October 10-16, 1998.
The Chapter’s stand displayed information on con-
crete construction in addition to introduction on the
Chapters goals and activities. The main purpose of
the participation was attracting new members to
join the Chapter and ACI international. Kuwait
Chapter is currently in the process of planning a re-
gional exhibition for concreting in the Arabian Gulf
"CONCREX 99" which will be held in May 1999.




PUZZLES

1 - Five couples were present at a dinner party. One of the men asks the others how many times everybody shook
hands. He receives the following answers: 8,7, 6, 5,4, 3, 2, 1, and 0 times.

How many times did the man's wife shake hands?

2 - There is a 10 km-long army marching at a constant speed. There is one general march-
ing at the front of the army and another one at the back of it. The general at the front
sends a cavalier with a message to the one at the back. The cavalier meets the general
at the back and brings back a reply to the general at the front. How long is the total
distance travelled by the cavalier if, by the time he meets the general at the {ront, the

whole army has moved 10 km??

Please fax you answers in writing to M. Terro at 4817524.

Prizes will be given by draw for correct answers (courtesy of Al-Ghanim Specialties)

JOKES

Scene: public executions by guillotine

First condemned person steps up, a minister. Switch is
pulled. Blade doesnt come down. Minister cries out: "God
knows [ am innocent!" He's pardonned.

Second condemned person is a revolutionary agitator.
Swilch is pulled. Blade doesn't come down. Guy cries out: "The
revolution cannot be stopped!" He's pardonned.

Third condemned is an engineer. Same deal. He looks up,
points up, says, "I think your problem is that the cable is bind-
ing right here..."
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Retired engineer

There was an engineer who had an exceptional gift for fix-
ing all mechanical things. After serving his company loyally for
over 30 years, he happily retired. Several years later his com-
pany contacted him regarding a seemingly impossible problem
they were having with one of their multi-million dollar ma-
chines. They had tried everything and everyone else (o get the
machine fixed, but to no avail. In desperation, they called on
the retired engineer who had solved so many of their problems
in the past.

The engineer reluctantly took the challenge. He spent a
day studying the huge machine. At the end of the day he
marked a small x in chalk on a palticular component of the ma-
chine and proudly stated, "This is where your problem is". The
part was replaced and the machine worked perfectly again.

The company received a bill for $50,000 from the engineer
for his service. They demanded an itemized accounting of his
charges. The engineer responded briefly:

One chalk mark .... ... ... 51
Knowing where to putit ..... $49,999

It was paid in full and the engineer retired in peace.
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| OQAILA TRADING & CONTRACTING

SWIMMING POOLS

CONSTRUCTION, INSTALLATIONS
AND MAINTENANCE PROGRAMES
U.S.HAYWARD & ASTRAL SYSTEMS

( AL SHAMIYA CORPERATION PROJECT )

DE-WATERING WORKS

HUDIG SYSTEMS (GERMANY)
VARISCO SYSTEMS (ITALY)

( NEW PROJECT )
SOIL REINFORCING - EROSION CONTROL

AGENTS FOR
NETLON LTD(U.K.) TENSAR

. AGENTS OF AL-LATIFIA FACTORY (SAUDI ARABIA)

FOR AGRICULTURE PRODUCTS PACKING
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