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1. Introduction

The aim of this study is to collect data on concrete production and the use of
cement, and supplementary cementing materials (SCMs) in the United Arab Emirates for
the years 2005-2007. Supplementary Cementing Materials are typically waste materials
from industrial processes, when mixed with Portland cement contribute to the properties
of the hardened concrete through hydraulic or pozzolanic activity or both. Typical
examples are fly ash, ground granulated blast furnace slag (GGBFS) and silica fumes.

This study was conducted at the American University in Dubai for EcoSmart
Corporation. EcoSmart”™ is a Federal non-profit Canadian corporation promoting the use
of high volumes of SCMs in concrete to replace Ordinary Portland Cement, in an effort to
ensure that concrete structures in the United Arab Emirates are sustainable from
durability and resource use perspective.

2. Objectives

The main objective of this study is to compile as much data as possible on
cement, concrete, and SCMs that will lead to an accurate estimate of the total concrete
produced and the total cement and SCMs used in the United Arab Emirates for the past
three years, 2005-2007. In doing so, specific data on concrete, cement, and SCMs was
sought. The final outcome of the report is to provide information about each of the
following six items:

Total amount of concrete produced.

Total amount of cement used.

Range of 28-day strength requirements.

Proportion of concrete used with durability requirements.
Total amount of SCMs incorporated in this concrete.
Range of cost of concrete, cement, and SCMs.
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3. Methods of Data Collection

Different methods and approaches were explored to gather as much data as
possible. Two undergraduate students from the department of civil engineering were
hired to help in the data collection phase. The following is a list of the approaches used
in collecting the data:

1. Gathering data on concrete batching plants, cement producers and importers
(such as company name, contact person, telephone, fax, e-mail address). This
was done through contacting or browsing the websites of official agencies that
might have such data such as Dubai Municipality and Dubai Chamber of
Commerce among others.



2. Sending letters (see Appendix) via e-mail or fax to contact persons of concrete
batching plants found from the above phase asking them for their company’s
data relevant to this study.

3. Making telephone calls to contact persons of concrete batching plants as a
follow up to the e-mail letters or faxes sent in case of no response to get their
company’s relevant data or to make an appointment to visit the plant to get
such data.

4. Making calls and visits to some government and official agencies seeking
either direct or indirect data on any or all of the six items listed in Section 2
above.

5. Searching the internet for any available published data.

4. Data Collected

It is worth mentioning that collecting data from concrete batching plants was not
an easy task and as a result data was scarce. If accurate data on all six items for all the
three previous years is to be collected, a considerable effort and cooperation by the
concrete industry is needed. Unfortunately, most of our e-mail messages and phone calls
received no replies, or at best, the reply was that such data cannot be furnished, without
giving any reason. In some cases, data was given to us either verbally or in an unofficial
letter. The following sections present data that was gathered on the six items listed in
Section 2 above.

4.1 Concrete Production

According to information given by Dubai Municipality and presented in
Appendix A, there are around sixty concrete companies operating in the United
Arab Emirates. Acquiring data on concrete production for all companies was not
possible. Different approaches were used to estimate the concrete production in
the UAE in the past three years.

Approach A: In this approach data from the major concrete companies in
the UAE market was sought in an effort to estimate the total concrete produced
based on the production of these companies.

The companies listed in Table 1 are considered by experts in the field to
be the majority of the largest concrete suppliers in the UAE, with a market share
of around 75% of the total concrete market. Concrete production for the year
2007 is available for only 9 out of the seventeen companies listed in Table 1. The
total amount of concrete produced by these nine concrete companies is 15.6
Million m®. 1t is shown in Table 1 that concrete produced by these companies
varies considerably. So it is obvious that the market share of these seventeen



companies (assumed 75%) is not equally divided. Therefore, it is assumed that
the market share of these nine companies, that included the UAE’s top five
companies, is two-third of the seventeen companies (two-third of 75%). Based on
this assumption, it is estimated that the total amount of concrete produced in the
UAE for the year 2007 is approximately 31.2 Million m®,

Table 1. Names of major concrete companies in the UAE and their 2007 concrete

production
Name Concrete Produced / Year 2007
(Million m®)

1. | Universal Concrete Products (UNIMIX) 2.4
2. | RMC Top Mix (CEMEX) 2.2
3. | Unibeton 2.2
4. | Conmix 2.2
5. | Technical Ready Mix (TREMIX) 1.8
6. | XTRAMIX 14
7. | Arabian Mix 1.4
8. | Ready Mix Beton 1.4
9. | Ready Mix Gulf 0.6

Total 15.6

10. | Dubai Ready Mix

11. | National Ready Mix

12. | Quality Ready Mix (Q-MIX)

13. | Al Falah Ready Mix

14. | S. S. Lootah Ready Mix

15. | Safe Mix

*| k[ k| k| H| k| *| *

16. | Galadari Ready Mix

17. | Bu Shagar Ready Mix

* Data not available

Approach B: Data on concrete production for the period 2005-2007 in
the Emirates of Dubai and Sharjah was furnished by Dubai Municipality
Engineering Materials Laboratory. The data given is summarized in Table 2.

No data is available for the rest of the Emirates, especially Abu Dhabi
which is also witnessing large residential and infrastructure projects. It is
assumed (for the lack of any accurate information) that concrete produced in the
rest of the Emirates (Abu Dhabi, Ajman, Um Al Qowain, Ras Al Khaima, and Al
Fujaira) for the past three years is approximately one third of that produced in
Dubai and Sharjah combined. With this assumption, the total amount of concrete
produced in the UAE for the years 2005 — 2007 can be estimated and is shown in
Table 2.



For the year 2007, the estimated amount of concrete produced in the UAE
(34.6 Million m®) found from extrapolating the data given by Dubai Municipality
is 10% larger than the previous number of (31.2 Million m® found from
Approach A.

Table 2. Concrete consumed in Dubai and Sharjah as given by Dubai
Municipality, and the estimated consumption in UAE for the years

2005-2007
Year Dubai Sharjah Estimated in the rest | Estimated Total
of the UAE
(Million m®) | (Million m®) (Million m®) (Million m®)
2005 11.2 4.8 5.3 21.3
2006 14.7 6.3 7.0 28.0
2007 18.2 7.8 8.6 34.6

Approach C: Data from Unibeton indicated that the company’s 2007
concrete production is 2.2 Million m® and their estimate of the market share is
7%. From this data, one can calculate the total concrete production for the year
2007 to be 31.4 Million m®.  This number not only compares well with both
numbers found from Approaches A and B, but also yields a market share of the
nine companies shown in Table 1 of 49.6% which agrees very well with the 50%
(two-third of 75%) estimate that was assumed.

In the next section, the total amount of concrete produced in the UAE will
be estimated from the amount of cement consumed (Approach D), and then a
conclusion will be drawn.

4.2 Cement

Cement production in the UAE is an old market and as a result most of
the cement used is produced in the UAE. Some cement, that can be estimated to
be 15-20% of the total cement used, is also imported from India, Pakistan, China,
Egypt, and Iran to compensate for the sharp increase in demand for cement. This
increase is mainly due to the start of major projects in most of the UAE.
However, there are problems with cement imports especially in supply
interruption and price fluctuation.

According to the United Arab Emirates Year Book 2007, 70% of the
cement production market is divided amongst the six largest companies. In 2005,
Gulf Cement Company was the market leader with 17% of the total cement
capacity of the UAE followed by Sharjah Cement and Industrial Development
Company with 15% share. Fujairah Cement and National Cement followed next
by 12% and 10% share, respectively. According to the same source, per capita
cement consumption in the UAE during the years 2005 and 2007 was 2900 kg and
3500 kg, respectively. During the years 2005 and 2007, the population of the



UAE, according to the UAE Census 2005 and Dubai Statistics Center, is 3.7
Million and 4.2 Million, respectively. These numbers yield the total consumption
of cement in the UAE for the years 2005 and 2007, which is approximately 10.7
and 14.7 Million tons, respectively.

Going back to concrete production (Approach D), it is a general practice
to assume that on average one cubic meter of concrete consumes 350 kg of
cement. It is also considered that about 85% of the cement is used in the concrete
production while the rest is used in other applications. Therefore, to approximate
the total amount of concrete produced in the UAE for the year 2005 and 2007,
10.7 and 14.7 Million tons of cement would produce 26.0 and 35.7 Million m? of
concrete, respectively. Based on this, one can estimate the amount of cement
consumed in year 2006 by using the amount of concrete produced and found from
Approach B. The estimated total amounts of cement used in the UAE for the
years 2005-2007 are shown in Table 3. These estimated amounts are compared
with estimates done by the International Cement Review magazine and also
shown in Table 3. The estimates found in this report are always on the lower side
from 4-14% at most.

Table 3. Estimated cement consumed in the UAE for the years 2005-2007

Year Estimated Estimated
Cement Cement
Consumed Consumed
(International
Cement
Review)
(Million tons) | (Million tons)
2005 10.7 11.6
2006 11.6 13.3
2007 14.7 15.3

Based on all of the above, the total cement consumed and the total
concrete produced in the UAE for the years 2005 — 2007 are shown in Figures 1
and 2, respectively. As a best estimate, the total concrete produced is taken as an
average of all approaches discussed.

10
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Figure 1. Estimated total amounts of cement consumed in the UAE in 2005-2007
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Figure 2. Estimated total amounts of concrete produced in the UAE in 2005-2007

4.3 Range of 28-Day Strength

Some concrete companies furnished some data on the range of 28-day
strength their batching plants typically produce. A sample of these companies is
tabulated in Table 4. The names of the companies are not specified as per
company request, however, the listed companies are considered the major
concrete companies in the UAE.
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Table 4. Range of 28-day strength concrete produced by major concrete

companies
Name 40 MPa | 50 MPa | 60 MPa | 70 MPa Other

% % % % %
Company 1 10 50 10 10 20
Company 2 20 50 20 10
Company 3 15 50 10 10 15
Company 4 60 10 10 20
Company 5 25 50 20 5

Data listed in Table 4 show that concrete with 28-day strength of 40 MPa
make up approximately 25% of the total concrete produced, 50 MPa make up
approximately 35% of the total concrete produced, 60 MPa make up
approximately 20% of the total concrete produced, while the rest 20% of the
concrete produced is either below 40 MPa or above 60 MPa. For all practical
matters, concrete in the range of 40-60 MPa make up the majority (80%) of the
concrete produced in the UAE.

35

30
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Percent of Total 20
Concrete % 15

10
5
0

40 50 60 Others
Concrete 28-day strength (MPa)

Figure 3. Range of 28-day strength concrete currently produced in the UAE

4.4 Proportion of Concrete Used with Durability Requirements

The same companies shown in Table 4 also provided the percentages of
concrete they supply with some durability requirements by the designers or
consultants. The list of companies and the percentage of concrete supplied with
durability requirements are shown in Table 5.
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Table 5. Percentage of concrete produced with durability requirements

Name Concrete with
Durability
Requirements

(%)
Company 1 60
Company 2 60
Company 3 60
Company 4 50
Company 5 70

It is clear from Table 5 that a substantial amount (more than 50%) of the
concrete produced by the major concrete companies in the UAE have durability
requirements specified by the designers or consultants.

4.5 Total Amount of SCMs Incorporated in the Concrete Produced in UAE

In the letter sent to the concrete companies (see Appendix), the amounts of
SCMs used in the concrete they supply were also required, specifically, data on
fly ash, GGBFS, and Micro Silica was requested. The data that was received is
summarized in Table 6 as a ratio of a particular SCM in tons to the amount of
cement the company used in tons.

Table 6. Percentage of SCMs used in concrete

Name Fly Ash / GGBFS/ Micro Silica /
Cement Cement Cement
Company 1 - 0.40 0.028
Company 2 - 0.38 0.028
Company 3 - 0.34 0.028
Company 4 - 0.25 0.20
Company 5 0.15 0.45 0.03

The average SCM / Cement ratio in these 5 companies is 0.364 for
GGBFS and 0.062 for Micro Silica. It is believed that data at hand is not enough
to come up with a conclusion for the total amounts of SCMs used in the UAE.
However, data provided by Dubai Municipality on GGBFS used in Dubai only for
the year 2007 is around 2 Million tons. Currently, four companies in the UAE
grind granulated blast furnace slag to produce GGBFS. These companies and
their current annual production are shown in Table 7. The total GGBFS produced
is 2.1 Million ton. Therefore, the Dubai Municipality estimate of 2 Million tons
in Dubai only is believed to be on the high side. Knowing that some ready mix
concrete companies import their GGBFS directly, it is believed that the total
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amount of GGBFS consumed in the whole UAE for the year 2007 is
approximately 2.5 Million tons.

No significant data was collected from the concrete companies on their
use of fly ash. Until now GGBFS is the choice of SCM for concrete companies
because of its availability from the local cement companies and its ease of
handling. However, some data was provided by one of the major fly ash suppliers
in the UAE. This data indicated that lately the use of fly ash has been on the rise.
This company’s sale of fly ash rose from 0.085 Million ton/year in 2005 to 0.12
Million ton/year in 2006 to 0.2 Million ton/year in 2007.

Table 7. Companies producing GGBFS in the UAE and their 2007 production

Company GGBFS
Production
(M ton / year)
Gulf Cement, Ras Al Khaimah 0.60
Sharjah Cement, Sharjah 0.60
National Cement, Dubai 0.45
Binani Cement, Jebel Ali 0.45
Total 2.1

4.6 Cost of Concrete, Cement, and SCMs

Some of the companies responded to our request of concrete prices. A
summary of the data obtained is summarized in Table 7. These prices are for the
year 2007. The range of concrete price for the period 2005 — 2007 is shown in
Figure 4.

Table 8. Current cost of concrete / m®

Name 30 MPa | 40 MPa 50 MPa 60 MPa 70 MPa
AED/m® | AED/m® | AED/m*® | AED/m® | AED/m®

Company 1 - - - - -
Company 2 200 215 240 280 300
Company 3 - - - - -
Company 4 230 240 250"
Company 5 - . . ) .

" average of 270 AED

#280 AED with durability requirements
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Figure 4. Average concrete price in UAE for the period 2005-2007

The price of cement varies depending on the supply and demand of the
market. The average prices of cement / ton, GGBFS / ton, and fly ash / ton during
the period 2005 — 2007 are shown in Figure 5. The price of fly ash in particular
varies depending on the distance from the source.

350
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Price

(AED / ton) 275

250 -
225

200 T T T
2004 2005 2006 2007 2008

Year

—a— Cement —g— GGBFS —A—Fly Ash

Figure 5. Average cement, GGBFS, and fly ash prices in UAE for the period
2005-2007
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5. Concluding Remarks

The aim of this study was to collect data on the consumption of cement and
production of concrete in the UAE for the past three years. Other data was also sought
such as the average price of cement and concrete, the amounts of SCMs used and their
corresponding prices.

Data collection was difficult due to the lack of cooperation from the concrete
industry at large. Due to this difficulty, different approaches were used to estimate the
quantities needed. The different approaches always yielded numbers that compare
reasonably well with each others and with other available published data. Therefore, it is
believed that the estimates provided in this report are accurate to within £10%. The help
and involvement of the ready mix concrete companies are vital if more accurate numbers
are to be derived.
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Department of Civil Engineering
Dugineering Bailding « E 302

Tel: 7141 3183103 - Faw: 871 (1) 399.8899
P, . Box 28282

ubai = Uoited Srab Emirates

September 27, 2007

Dear Sir,

Alhasan Mohammad and Ismail Chlyeh are students in the Department of Civil
Engineering at the American University in Dubai. They are working under my
supervision on a project with EcoSmart Foundation, Canada. EcoSmart Foundation is
promoting the use of EcoSmart Concrete in the UAE in general, and in Dubai in
particular. EcoSmart Concrete is a carefully engineered material that contains high levels
(up to 50%) of supplementary cementing materials (SCMs) such as fly ash, ground
granulated blast furnace slag (GGBFS), micro-silica, and pozzolanic volcanic ash, and
appropriate additives. It has very high durability and long-term strength compared to
conventional concrete.

In order to promote EcoSmart Concrete, it is required that we have an excellent

understanding of the availability and current use of concrete, cement, and SCMs in the
UAE. On behalf of the University, I would sincerely appreciate it if you could provide
the students with data on the following, for the years 2005, 2006, and 2007 (projected):

total concrete produced in your plant in cubic meters

total cement consumed in making this concrete in metric tons

range of 28-day strength requirements (estimates by quantity) in MPa
proportion of concrete produced with durability requirements

total amount of supplementary cementing materials incorporated in this concrete
in metric tons, broken out by type: fly ash, GGBFS, and micro-silica.

6. if possible, the cost of concrete (per cubic meter), cement, and SCMs (per metric
ton).

Should you have any questions regarding this matter, please do not hesitate to contact me
at (04) 318-3403.

Sincerely,

Dr. EWas I./Saqan
Assistant Professor of Civil Engineering
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CONCRETE PRODUCTION

Name of Batching Plant CoMPaNnY |
Total Concrete Produced m?*/month | 200,000
Total Cement Consumed Ton. 80,000
50N/mm? - 50%
. 60-70N/mm? - 20%
2
Specified Strength N/mm 40N/mm? - 10%
Others - 20%
Durable Concrete Produced % 60
Supplementary Cementatious Material
Fly Ash Ton -
GGBS 32,000
Micro Silica 2200
Coast of Concrete AED/m? -
CONCRETE PRODUCTION
Name of Batching Plant CoMPANY 2
Total Concrete Produced m*/month | 180,000
Total Cement Consumed Ton. 72,000
40N/mm? - 50% Piling 10%
. 60N/mm? - 20%
Specified Strength N/mm? A0N/mm? ) 100/2
45N/mm - 10%
Durable Concrete Produced % 60
Supplementary Cementatious Material
Fly Ash Ton -
GGBS 28,000
| Micro Silica 2,000
Coast of Concrete 30N -200AED
40N -215AED
AED/m? 50N -240AED
60N -280AED
70N -300AED
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CONCRETE PRODUCTION

Name of Batching Plant CompAnMy 3
Total Concrete Produced m?/month | 160,000 — 200,000
Total Cement Consumed Ton. 72,000
50N/mm? - 50%
. 60-70N/mm? - 20%
Specified Strength N/mm? A0N/mm? ) ]5°/:
<40N/mm - 15%
Durable Concrete Produced % 60
Supplementary Cementatious Material
Fly Ash Ton -
GGBS 25,000
Micro Silica 2,000
Coast of Concrete AED/m? -
CONCRETE PRODUCTION
Name of Batching Plant CoLLPANY &
Total Concrete Produced m*/month | >150,000 N
Total Cement Consumed Ton. 52,000
40N/mm? - 60%
Specified Strength N/mm? 50-60N/mm? - 20%
Others - 20%
Durable Concrete Produced % 50 %
Supplementary Cementatious Material
Fly Ash Ton -
GGBS 13,000
Micro Silica 10,400
30N-230 AED Durable Concrete
Coast of Concrete AED/m? 40N-240 AED 50N -280 AED
50N-250 AED >50N -300 AED
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CONCRETE PRODUCTION

Name of Batching Plant

COoMPAMY. & -

Total Concrete Produced m?*/month | 120,000
Total Cement Consumed Ton. 48,000
60N/mm? - 50%
Specified Strength N/mm? ;gﬁimmi : 3(5}2:2
8ON/mm? - 5%
Durable Concrete Produced % 70
Supplementary Cementatious Material
Fly Ash Ton 7200
GGBS 21600
Micro Silica 1440
Coast of Concrete AED/m* | Average-270 Dhs.
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