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 Employing the latest technology of high strength concrete, fast track 
construction methodology, and materials to ensure an efficient 
construction process. 

 
 Elaborating on elements such as, 

 
 high strength concrete, Use of high strength concrete of grade 75N and 

90N in the super structure of Dubai Towers-Doha, and use of additives in 
concrete mix design. 
 

 using jump formworks, composite concrete and steel elements, pre-cast 
floor planks on steel beams, post tensioned slabs. 
 

 Use of advanced technology of material and equipments in the project. 
 

 Over view on site management, manpower training and development of 
team management skills in the project 



 

 According to BS EN 206 , High strength concrete ,any 
concrete with a specified compressive strength of  50 
MPa. 

 

 According to ACI 363 “High Strength Concrete,” any 
Concrete with a specified compressive Strength of 6000 
psi (41 MPa) or greater is high   strength concrete.   

 

 The Canadian code currently defines high strength 
concrete as any concrete with a compressive strength 
exceeding 10,000 psi.( 69 MP) 



 
 

It is important to know two things about high-strength concrete.  
 

 High strength concrete is just one type of high-performance 
concrete.  
 

 high flexural strengths, 
 high durability benefits, 
 high skid resistance,  
 high abrasion resistance,  
 And super-flat characteristics 

 

 The ability to produce this type of concrete without difficulty 
requires a higher level of sophistication and skill than is 
considered necessary for more conventional 3000-psi (20 MPa) and 
4000-psi (25 MPa) concrete mixes. 



 To put the concrete in to service at much earlier age, 

such as open the concrete pavement for traffic at 3 days 

age. 

 To build high rise buildings by reducing the columns 

sizes and increasing the available space 

 To build the super structure of long span bridges and 

to enhance the durability of bridge decks. 

 To satisfy the specific needs of special applications 

such as durability, modulus of elasticity and flexural 

strength 



 

 The basic concepts that needed to be under 
stood for high strength concrete are; 

 

 The aggregate. 

 

 The cementitious materials 

 

 The Water Demand 

 



 
The type of aggregate 
 
 The type of aggregate must be assessed. Experience has 

shown that for high-strength concrete, well-washed, 
rounded gravels tend to work better than crushed 
coarse aggregates. I believe this is due to the fact that 
most crushed aggregates are stockpiled without being 
thoroughly washed. The crusher dust coats each rock 
particle provides a bond breaker between the cement 
paste and the rock it self. Although the crushed 
aggregate tend to give  higher strength than rounded 
due to better mechanical bound due to its angular 
shape. 



 

Aggregate compatibility 

 

 Aggregates should be strong and durable. The 
need not necessarily be hard and of high 
strength but need to be compatible. 



 

Aggregate size. 

 

  Generally smaller maximum size aggregate is used for 
higher strength concrete (20 mm to 9 mm). The sand 
may have to be coarser than that permitted by ASTM 
C33 (fineness modulus greater than 3.2) because of the 
high fines content from the cementitious materials, By 
using a coarser sand and allowing the fines to come 
from the cementitious materials, high-strength mixes 
can be very effectively balanced. It is important to use 
as little sand as possible. 



Cement type  
 
  Using cement from different sources will provide 

a level of variation far in excess of that which 
would come from a single source. 

 High strength concrete mixture will have high 
cementitious materials content. That increases the 
heat of hydration and possibly higher shrinkage 
leading for the potential for cracking. Most 
mixtures contain one or more supplementary 
cementitious material such as fly ash (class C or F) 
ground granulated blast furnace slag, silica fume, 
metakaolin . 



Fly ash  

 
 Fly ash is an important  component of any high-

strength concrete mix. Fly ash works as a water 
reducer. It also works to keep the ultimate heat of 
hydration down. Fly ash works to make the overall 
mix easier to batch, discharge, pump, and place. 
Normally. 

 It is important to use a good quality fly ash to 
reduce mix variability and to ensure that the fresh 
properties of the concrete remain constant. 



Silica fume. 

 
 Silica fume may be used in the mix. Typically, 

mixes that have strengths in excess of 15,000 psi 
(100 MPa), will have silica fume. Typical dosage 
rates range between 7% and 10%, by weight of 
cement. 

  

 The total cementitious material content will be 
typically around 415 kg/m3 but should not be 
more than 650 kg/m3. 

 



Water Cement Ratio. 
 

 The key to properly designing high strength 
concrete mixes is successfully lowering the water-
cement ratio while still maintaining workable. 
W/C ratios can be in the range of 0.23 to 0.35. 
These low w/c ratios are only attainable with quite 
large doses of high range water reducing 
admixture (or super plasticizers) conforming to 
type F or G by ASTM C 494. A type water reducer 
may be used in combination.  



Surface area  
 

 The total surface area of the constituents and particle 
shape has a profound effect on the water demand. The 
sand has the greatest impact on the water demand of a 
concrete mix. This is because the total surface area of 
the sand particles is substantially greater than the other 
mix constituents. Additionally, sand with more fine 
particles will have substantially more total surface area 
than will coarser sand. Sand with a fineness modulus 
of 2.6 will have a significantly greater water demand 
than similar sand with a fineness modulus of 3.2 

 



Particle shape. 
 

 Particle shape also plays a significant role in water 
demand. A crushed material has much sharper 
edges than a rounded material. Consequently, the 
crushed aggregate particles will require more 
water than the rounded aggregate. Crushed 
aggregates are also normally covered with residue 
from the crushing process (crusher dust). This dust 
has a tendency to increase water demand and 
impairs the ultimate bonding between the cement 
paste and the aggregate particle. 

 





cement  molecules distribution 

when mixed with water only 

cement  molecules distribution 

when mixed with water and 

admixtures 



 Pumped concrete 

 Concrete requiring long workability retention 

 High performance concrete 

 Pre-cast concrete 

 



 To improve the effectiveness of the water 
content of a concrete mix. 

 

  At higher dosages to provide cost effective 
means of reducing concrete permeability and 
thereby reducing water penetration 



 To improve the effectiveness of the water 
content of a concrete mix. 

 To help maintain the workability of ready 
mixed concrete deliveries in hot weather. 

 To extend working times of concrete. 

 Particularly suitable for use in mixes with low 
cohesion. 

 



 To provide excellent acceleration of strength gain at 
early ages and major increases in strength at all ages by 
significantly reducing water demand in a concrete mix. 
 

 Particularly suitable for precast concrete and other 
high early strength requirements. 
 

 To significantly improve the workability of site mixed 
and precast concrete without increasing water demand. 
 

 To provide improved durability by increasing ultimate 
strengths and reducing concrete permeability. 

 



 highly effective liquid superplasticizer for the 
production of free flowing concrete. 

 substantial water-reducing agent. 

 promoting high strengths.  

 excellent slump retention for prolonged 
periods. 



 

 high performance / high strength concrete 

 retained workability for extended periods 

 extremely high water-reducing capacity 

  self-compacting concrete 

 high standard of surface finish. 

 



 The excellent dispersion properties of 
GLENIUM® 110M make it the ideal admixture 
for precast and ready mixed concrete where 
low water cement ratios are required. 

 allows the production of very high early and 
high ultimate strength concrete with minimal 
voids and therefore optimum density. 

 



 Delivering high performance concrete. 
 

 Production of a concrete with low water 
cement ratios. 

  Excellent workability retention properties. 

 





Tower Columns /Tower 
Cores  (lower levels) 

Raft, Diaphragm Walls, 
Pile Caps  

 Piles Purpose  

90 75 75 
Min CCS at 28 Days To 

BS8110 (MPa) 

 GGBS+OPC /PFA+OPC  WPC 
GGBS+OPC+SF/ 

PFA+OPC+SF 
Concrete Mix  

1200 800 1000 

Max Rapid Chloride 
Permeability to AASHTO 

T277  (Coulombs) 

10 8 10 
Max Water Permeability 

to DIN 1048  (mm) 

0.15 0.02 0.15 

Max Initial Surface 
Absorption  to BS 1881 

Part 208 (ml/m2/s) 

1.5 1.0 1.5 
30 min Water Absorption 

to BS 1881 Part 122 (%) 

0.04 0.04 0.04 
Max Drying Shrinkage to 

BS 812 Part120 (%) 

440 400 400 
Min Cement Content 

(kg/m3) 

0.38 0.38 0.38 
Max Water/Cement  

Ratio 





 

75 MPa 



 

75MPa 

40% 





 90 MPa Concrete mixes for different heights 

Mix II (high Level) Mix I ( low level) Mix Description 

550 500 Total cementitious, (Kg) 

0.27 0.25 W/C Ratio 

10 20 Max. Aggregate (mm) 

Limestone Limestone Type of Aggregate 

55 40 Silica Fume, (Kg) 

95 138 P.F.A, (Kg) 

400 322 OPC, (Kg) 

0 528 20 mm (kg) 

892 473 10mm, (Kg) 

503 804 Sand1, (Kg) 

310 0 Sand2, (Kg) 

0 7.5 PC 

8.0 0 VMA110 
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Flow Slump Test
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Mix II Mix I 

Note; pump max 
hydraulic capacity 
350 Bars & Pipes 
max capacity 200 
Bars 

Concrete Pressure Pump output (Q) Concrete Pressure Pump output (Q) 

92 bar 55.4m3/hr 155 bar 32.1m3/hr 
Values from trials at 

Height=113m 

91.5 bar 30m3/hr 

(min. requirement) *250 bar 30m3/hr 

(min. requirement) 
Calculated values for 

Height=250m 

195 bar 

75% of pump maximum 

capacity 

480 bar 

37% more than pump 

maximum capacity 

Hydraulic Pressure 

required to 

pump 30m3/hr 

at 

Height=250m.  



     Pressure calculation is 
based on two positions of 
pumping system first 
position is current high 
(Y1+Y2 = 113m) second 
position is the target high 
( Y1+Y2 = 250m)  



 



RESULT STANDARD TEST 

38.7 BSEN Strength at 1 Day (MPa) 

74.5 BSEN Strength at 7 Days (MPa) 

95 BSEN Strength at 28 Days (MPa) 

104 BSEN Strength at 56 Days (MPa) 

8 BSEN Flexural Strength at  28 days 

0.01 ASTM Chloride Content (%) 

0.39 ASTM Sulfate Content (%)  

42.0 ASTM Modulus of Elasticity at 7 Days 



 

90 MPa 



 

MPa  90 

25% 





 The Major  Quality risks we faced to secure 
high Quality concrete in piles. 

 

1. To avoid the wash out  of the concrete paste  
by the under ground water during casting 
process. 

2. To avoid contamination of sediments material 
with fresh concrete. 

3. Several casted piles did not meet the specified 
durability requirement. 

 

 









 To insure high Quality fresh concrete all the time the 
following precautions had been adopted after 
intensive meetings with the client, the engineer and 
the contractor .  

 

1. The concrete mix slump was made to be colapsable,i.e 
the concrete is flowing during casting. 

2. The concrete mix was made with high fly ash 
percentage (40%) to overcome with the heat of 
hydration. 

3. Keep the concrete fresh all the time to avoid cold 
joints. 











 To obtain high Quality concrete  Grade 90 MPa and 
avoid fluctuation of strength, the following actions 
should be strictly implemented. 

1.  use only one source of cement that used in the mix 
design. 

2. Insure the aggregate are compatible and free of dust. 

3. Use dry sand as the wet sand will influence the W/C 
ratio . 

4. Use compatible admixtures and from one source. 

5. Use good quality fly ash. 

6. Make sure using only calibrated moulds for each 
major casts  





 







































 



 



 



 







 





 



 









 Reduce the size of the structural elements. 
  Allows to use larger space in  floor area. 

 Allows to build higher sky scrapers. 

 

 Accelerates construction methodologies and 
reduce construction period. 

  

 Cost effective 
 Reduce steel reinforcement area of formwork and saves 

labour costs. 





Concrete strength 



 

 Concrete filled steel tube  columns,(CFT). 

 

 Concrete filled Steel out riggers and steel 
trusses. 

 

 Concrete deck slabs 



 Figure.1 shows typical connections between a 

CFT column and H-shaped beams. 

 The connection is fabricated by shop welding, and 
the beams are bolted to the brackets on-site. In the 
case of connections using inner and through-type 
diaphragms, the diaphragm plates are located 
inside the tube, and a hole is opened for concrete 
casting. 

  Concrete casting is usually done by Tremie tube 
or the pump-up method. High strength and 
ductility can be obtained in the CFT column 
system because of the advantages will be 
mentioned below.  

 To create a good bond between steel tube inner 
surface and concrete, high-quality concrete with a 
low water-content and a super plasticizer for 
enhanced workability is used in construction. 
 

 



 The CFT column system has many advantages compared 
with ordinary steel or reinforced concrete systems.  

 
 Interaction between steel tube and concrete. Local 

buckling of the steel tube is delayed, the strength of the 
concrete is increased due to the confining effect 
provided by the steel tub. 

 
 Fire resistance: Concrete improves fire resistance so that 

fireproof material can be reduced or omitted. 
 
 Cross-sectional properties. The steel ratio in the CFT 

cross section is much larger than in reinforced concrete 
and concrete-encased steel cross sections Construction 
efficiency. 

 
  Labor for forms and reinforcing bars is omitted, and 

concrete casting is done by Tremie tube or the pump-up 
method. 
 
 
 
 
 
 

 

 







 

 

 Start to communicate with the manpower 
effectively. 

 Establish a trust relation ship. 

 Provide the  manpower essential needs. 

 Site trade training . 

 Improve personal and team productivity.  



 

  Identify authorities and responsibility. 

 Set monthly plane and daily execution schedule 
according to the projects targets. 

 Manpower distribution and daily productivity 
requirement. 

 Encourage team communication and interface . 

 Encourage solving the interface problems. 

  Continuous performance measurement and  
improvement. 

 Improve management & leadership skills. 

 

 




