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Case Over View

cmployingiinieslaiest: fechnology of high strength concrete, fast track
consiructionsSmethodology, and materials to ensure an efficient
consiruciion process.

Elaborating on elements such as,

nigh (
90N
CONCr

'sfirength concrete, Use of high'strength concrete of grade 75N and
INin the super structure of Dubai’ Towers-Doha, and use of additives in
refie mix design.

USingr jump formworks, composite concrete and steel elements, pre-cast
floorplanks on steel beams, post tensioned slabs.

Use of advanced fechnology of material and equipments in the project.

Over view on site management, manpower training and development of
feam management: skills in the project



1at 1s high strength
concrete”?

206 , High strength concrete ,any
ified compressive strength of 50

with a specified compressive Strength of 6000
Pa) 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)



What'is high strength
concrete?

igh flexural strengths,

igh durability benefits,
loh skid resistance,

|brasion resistance,
| super-flat characteristics

The ability to ]iroduce 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.




Why do'we need high strength

concrete?

rete in to service at much earlier age,
concrete pavement for traffic at 3 days

l'orbuild high rise buildings by reducing the columns
sizes and increasing the available space

16 build the super structure of long span bridges and
to enhance the durability of bridge decks.

To sati ty the specific needs of special applications

such as durability, modulus of elasticity and flexural
strength



strength concrete

mixture.

I'he Water Demand



IeYAggregate.

e
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[he type of aggregate must be assessed. Experience has
shown that for high-strength concrete, well-washed,
rounc tend to work better than crushed
coarse aggregates. I believe this is due to the fact that
most crushed aggregates are stoclg)iled without bein
thoroughly washed. The crusher dust coats each roc
particle provides a bond breaker between the cement
paste and the rock it self. Although the crushed
aggregate tend to %ive higher strength than rounded
d}llle to better mechanical bound due to its angular
shape.






ler strength concrete (20 mm to 9 mm). The sand
have to be coarser than that permitted by ASTM

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.



sihecementitious materials.

=0 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 supplementar

cementitious material such as fly ash 5: ass C or ]F);
ground granulated blast furnace slag, silica fume,

metakaolin .

=5



fant component of any high-
Fly ash works as a water

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.



sntitious materials.
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me may be used in the mix. Typically,
s that have strengths in excess of 15,000 psi
0 ) MPa), will have silica fume. Typical dosage
range between 7% and 10%, by weight of
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The total cementitious material content will be
- typically around 415 kg/m3 but should not be
more than 650 kg/m3.



Water Demand.

YNa ont Ratio.

ey to properly designing high strength
ete mixes is successtully lowering the water-
t ratio while sti maintaining workable.
atios can be in the range of 0.23 to 0.35.
se low w/c ratios are only attainable with quite
e 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.
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Water Demand.

| surface area of the constituents and particle
has a profoun effect on the water demand. The
s the greatest impact on the water demand of a
te mix. T'his is because the total surface area of
g nd 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

e
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icle shape also plays a significant role in water
and A crushed material has much sharper
Je.. than a rounded materlal Consequently, the
rushed aggregate particles will require more
Water than the rounded aggregate. Crushed
agoregates 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.
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cement molecules distribution

when mixed with water and
admixtures

cement molecules distribution
when mixed with water only




c Structuro W450A

gh performance concrete
wyperplasticiser based on polycarboxylate
technology Self compacting concrete

goncrete requiring long workability retention
1513 |
O



Fosroc Conplast P505
dighperformance, slump retaining
hd water reducing
admixture

s Jo 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



Fosroc Conplast RP264
SErarding water reducing admixture

o improve the effectiveness of the water
content of a concrete mix.

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

0 extend working times of concrete.

Particularly suitable for use in mixes with low
cohesion.



Fosroc Conplast SP430
dighyperformance superplasticising
admixture

ovide exc e_lle acceleration of strength gain at

| 1‘;‘ -" ges and 1 increases in strength at all ages by
N 1cant1y reducmg water demand in a concrete mix.
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larly suitable for precast concrete and other
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.



Sikament®-R4QV
Aighkange Water-Reducing and
SIOMPIRETAIning Concrete Admixture

effective liquid superplasticizer for the
uction of free flowit o concrete.

intial water-reducing agent.
o1 tmg high strengths.

slump retention for prolonged
perlods.



Sika® ViscoCrete® 3110
JIEANIgh Range Superplasticiser and
yeIGOMmpacting Concrete (SCC)

Admixture

rformance / high strength concrete
ined workability for extended periods
I ely high water-reducing capacity

-C

npacting concrete
| 1gh standard of surface finish.



NIUM® 1TOM

ASIIgh performance concrete
SUPErplasticiser based on modified
polycarboxylic ether

T _'re excellent dispersion properties of
SLENIUM® 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.



"GLENIUM® 118
20lycarboxylic ether based
SUpPerplasticizer for the production of
1igh quality.ready-mix concrete

Pelivering high performance concrete.

I-g ion of a concrete with low water
ent ratios.

* |§fn t workability retention properties.



peErformance requirement
- for Concrete
Dubai Towers-Doha




Hi ndurability mix

Pirbose Piles Raft, Diaphragm Walls, | Tower Columns /Tower
. Pile Caps Cores (lower levels)

Min CCS at 28 Days To
BS8110 (MPa)

Concrete Mix

Max Rapid Chloride
Permeability to AASHTO
T277 (Coulombs)

- Max Water Permeability
to DIN 1048 (mm)

Max Initial Surface
Absorption to BS 1881
Part 208 (ml/m2/s)

30 min Water Absorption
to BS 1881 Part 122 (%)

Max Drying Shrinkage to
BS 812 Part120 (%)

Min Cement Content
(kg/m3)

Max Water/Cement
Ratio

GGBS+OPC+SE/
PFA+OPC+SF

1000

10

0.15

1.5

0.04

400

0.38

WPC

800

0.02

1.0

0.04

400

0.38

GGBS+OPC /PFA+OPC

1200

10

0.15

1.5

0.04

440

0.38







Al Jaber-Al Habtoor (J.V.) : 08, April 2007
Consultant Ms: RMJM act : Dubai Tower @ Doha
Designer M/s: Hyder IMix Code : JHO7047C7520RPTSDC1

Sama Dubai
A.C.T.S.

75120 : 6
OPC+FA+MS RM 54 ( 7 )#- 1 Kgim3

yH- 1 Kg/m3

Sieve (mm.)|

38.1 100 100 100 100 100 100
25 100 100 100 100 100 100
20 95 100 100 100 100 98.5
14 44 100 100 100 100 83.2
10 14 92 100 100 100 72.0
5 3 13 100 o1 100 486.5
2.36 0 2 99 35 99 421
1.18 92 7 92 38.6
0.6 0 0 70 4 70 29.4
0.3 30 2 30 126
0.15 0 0 7 1 7 29
0.075 1.2 0.8 1.2

tJon Number 5 - 40° - Ash
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COncrete cube specnmen to be sampled, mde.watcr cured and tested as per the B.S speclﬁcation
Concrete Specimens for strength }9 be evaluated @ 90 days ages.

Concrete temperature maxi. 32 °C at placement time.
Durability tests if required shoulb be at 56 days cubes age.
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JUNVIEasconcrete mix Design
or v-'rr‘ | elements

bal Tow rs-Doha.



JRVIPa Conc mixes for different heights

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

W o
Wtwieion) 0 y
oo
sand2, (kg) 0 310
PC R 7.5 0
VMA110 0 8.0



IS S 0N Eresh Concrete

V Funnel Test

(Sec)
S
*

0 20 40 60 80 100 120 140 160

Elapsed Time (min)

—o— Mix | —m— Mix |l




BSTS 0N Fresh Concrete

T500 Test
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IS S 0N Eresh Concrete

Flow Slump Test
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Note; pump’ max

|2 e > _‘ ol els & & B »."--‘
iy draulicicapacity

= -
850) Bars: & Pipes Mix |1

maxscapacity: 200

W Pump output (Q) Concrete Pressure
gl Ieuti gl Am?/ 155 bar 55.4mé/hr 92 bar
HEIgNT=ISSM L

Calculated valuesfor; ) * 30m3/hr
Hieignt=2o0m irement) 250 bar (min. requirement) 915 bar

215 -
DALS

480 bar 195 har
37% more than pump 75%0 O pump maximum

Height=250m, maximum capacity capacity.



Prassure calculations

[Presstre calculation  is
based on' two positions of
pumping  system  first
position is current high
(MASY?2 = 113m) second
position is the target high
(AHY2 = 250m)




tation

shNiGIEte pumping st
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STANDARD RESULT
BSEN 38.7
BSEN 74.5

A
=
T Bsen o5

BSEN 104

ASTM 0.01
AN 0.39

%}e Content (%)

Modulus of Elasticity at 7 Days ASTM 42.0



Sontractor  M/s: Al Jaber-A! Habtoor (J V) - 27 J"'Y 2008

sonsultant  M/s: RMJIM oject : Dubai Tower @ Doha
A.C. Lab. Mis: x Code :
Zlient Mis: Sama Dubai .N. Mix Code:

tem . Columns and Core Walls Lower Level - Tower
Aix Class : §0/20 570 kg/m3 Siump : Fiow 600 +/- 50 mm
sement Type : OPC +F.A. 4+ Mi.Silica dd1 : Stream 2 { 1 Jor- 1 Kgims
NIC - 0.27 dd2 : SKY S04 7 y#)- 1 Kg/m3

&4 i Fing 8isterial Sracing

Material 20-10mm | 105 mm SOmm |S5-0O0mm 0.6-0 mm Calc. Target Upper Down
Cr. Agg. Cr.Agg. | Nat. Sand | Cr2. Sand D. Sand Line Line Limit Limit
ce Limestone | Limestone QNCC LS. N/A 200mm | 200 mm | 20-0 mm 20-0 mm
5.G 2.7 2.70 265 2.66 0 Comb. BS 882 : 1992
Sieve (mm.
38.1 100 100 100 100 0 100 100 100 100
25 100 100 100 100 0 100 100 100 100
20 84 100 100 100 0 100.0 975 100 95
14 24 100 100 100 0 100.0 0 0 0
10 2 86 100 100 0 93.4 71 78 64
5 0.3 10 100 99 0 577 45 55 35
2.36 0 2 97 60 0 S24 0 0 0
1.18 > 92 335 0 48.8 0 0 0
[ X 4] 0 74 22 0 39.2 225 35 10
03 27 14 0 143 0 0 0
0.16 0 0 4 9 0 21 S5 10 0
0.076 0.2 04 0.4 6 0 0.4 25 S5 0
0 a7 53 ) ¢ | Total = 100




90 MPa - Salgution of Concrata Ml Proportion S
ety liticbm kgicbm % % ~ kglcbm
Jement 1206 380 380
Nater 1499 150 158
14" Cr. Agg. : 00 0 0 04 00 0
B'Cr.Agg 2923 789 0 04 32 786
‘-nr NaturalSandt = | 3297 874 0 06 52 | 868
H6"Cr.Saniz | 00 0 0 4 0w [0
June Sand 00 0 0 0 00 0
6.7 8 8
Silica 07 50 50
lyAsh  25% 63.1 140 140
(T0%0PC + 30% FA) 0.0 0 0
Voids | 150 0 ! %
ofal 1000.0 2391 3 239

. mmmwﬁmmbe sampled, made water cured and tested as per the B.S specification

. Concrete temperature maxi. 32° C at placement time.

. Durabilit tests if required shoulb be at 56 days cubes age.

. Concrete Specimens for strength test to be evaluated @ 56 days ages.




Casting.concrete
srade 75 VIPa in piles



1al Quality risks.

Duality risks we faced to secure

avoid contamination of sediments material
with fresh concrete.

Several casted piles did not meet the specitied
durability requirement.
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selSL of tower raft of 15000m3
sonunuous non stop in 90 hrs.

high Q allty fresh concrete all the time the

precau tions had been adopted after
__r.l.Id,E..J_l.‘ e meetings with the client, the engineer and
the actor .

I'he concrete mix slump was made to be colapsable,i.e
the g,t‘“"'c ete is flowing during casting.

eRconcrete 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.
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Quality control of concrete
mix ire Grade 90 MPa.

_____________ of strength, the following actions
'ic ;;_I y implemented.

ement that used in the mix

|

ny one source of

e the aggregate are compatible and free of dust.
ry sand as the wet sand will influence the W/C

‘Use compatible admixtures and from one source.
Use good quality fly ash.

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



itisfactory
Sracture of Cubes




EN 12390-3:2001 (E)

Explosive failure

E All four exposed faces are cracked approximately equally, generally with little damage to faces in contact with the
ens.

Figure 1 — Satisfactory failures of cube specimens



tensile crack

T =

Figure 2 — Some unsatisfactory failures of cube specimens
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Istactory failure
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ctory failure
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‘Contractor Cube No.
QIL Test No. DT - 22108 DT - 22109 DT - 22110
Delivery Ticket No. 60070 80070 60070
Time Cast 22:10 22:10 22:10
Cast Date 21.11.2009 21.11.2009 21.11.2009
Test Date 19.12.2009 19.12.2009 19.12.2009
Test Time 09:15 09:20 09:25
Age (days) 28 Days 28 Days 28 Days
Weight (g9) 8262.0 8287.0 8371.0
Surface Condition Satisfacto Satisfacto Satisfacto
Width (mm) 150.3 150.2 150.2
Height (mm) 151.0 150.3 149.3
Length (mm) 149.9 149.8 150.6
Grinding / Capping No No No
Density  (Kg/m3) 2429 2451 2479
oad (kN) 2144.0 1100.0 2004.0
ype of Failure Unsatisfactory Unsatisfactory Unsatisfactory

Strength (Mpa)

ote: Surface Condition: e.g. satisfactory - damp, undamaged,; unsatisfactory - dry, damaged

emarks: Unsatisfactory (03),Cube # 3362

n

3),Cube #




Jest results for
alibrated

cube

Contractor Cube MNo. 3387 33838
QIL Test No. DT - 22169 DT -22170 DT - 22171
Delivery Ticket No. 68812 68812 68812
Time Cast 22:00 22:00 22:00
Cast Date 23.11.2009 23.11.2009 23.11.2009
Test Date 21.12.2009 21.12.2009 21.12.2009
Test Time 09:15 09:20 09:25
Age (days) 28 Days 28 Days 28 Days
Weight {g) 8277.0 8321.0 8280.0
Surface Condition Satisfactory Satisfactory Satisfactory
idth {mm) 150.0 149.9 150.1

Height {mm) 150.0 150.0 150.0
Length (mm) 150.1 150.0 149.9

iGrinding / Capping No No No
Density (Kg/m3) 2451 2467 2453
LLoad (kM) 2455.0 25420 2376.0

i Type of Failure Satisfactory Satisfactory

fStrength (Mpa) | = 4096 | 4430 | 4

Mote: Surface Condition: e g. satisfactory - damp, undamaged; unsatisfactory - dry, damaged




e Durability

resu ts for 90




ELEC

RESIST CHLORIDE ION PENETRATION
A.S.TM. C-1202

Cube Ref. ™-1 B B etorworesisusvessittacermetsois
?ﬂﬂ f 2
Time (min) Current (mA) em%%rature 400 _
~ 350 | |
==’!10 10.0 23.6 T a00 |
Ly | 104 23.9 = 250
lso 10.5 24.1 © 200
Iy 10.6 24.2 3 150
I12 10.6 24.4 100 4..08--0-0-0--¢--0--0--9--0--9---0---®
lysp 10.7 24.5 50 _
l150 10.7 24.6 G0 ; : . :
I]LIO 10.8 24.7 0 50 100 150 200 250 300 350 400
| 10.8 24.8 Time (min)
L7 10.9 24.9
1300 10.9 25.0 Charge passed (Coulombs) Chioride lon Penetrability
1330 10.9 25.1 > 4000 High
11.0 25.2 2000-4000 Moderate
harge passed in
Coulombs 231 Low
Charge passed in RO R IR R ST
Coulombs 236 J - - Verylow SO
95 mm Dia. Negligible




WATER ABSORPTION OF CONCRET

Cube Reference ™-1 ™ -1 T™ -1
ACTS Reference 0C25167 0C25168 0C25169
Test Date 29-Oct-09 29-Oct-09 29-Oct-09
Age 28 days 28 days 28 days
Sample weight-Oven Dry (g) 1482.6 1498.9 1517.7
(Sga)mple weight- after 30 min. soaking 1497 1 1508.5 1526.9
Sample Diameter (mm) 74.0 74.0 74.0
Sample Thickness (mm) | 137.2 137.1 139.7

ven Dry Density (kg/m?) 2510 2540 2530

1 0

.easured.water Absorption (%) @ ﬂr 0.6% 0.6% 0.6%

in. soaking

orrection Factor 1.20 1.20 1.20

orrected water Absorption (%) @ 30 0 ] 0 0
- 0.8% 0.8% 0.7%




WATER PERMEABILITY OF CONCRET]
(BS EN 12390 - 8 : 2000)

ICube Reference “ ™ -1 ™ -1 ™ -1

ACTS Reference | oc2s170 | oc25171 | oc26172
Cast Date 01-Oct-09

Test Date 29-Oct-09

Age ( Days ) 28

Max. depth of penetration (mm) 3.0 3.8 3.9

: Specimens were exposed to a water pressure of 0.5 N/mm® for 72 houts.
- The above mentioned structure reference was given by the customer.
: The standard requires that the test shall be started when the specimen is at least 28 days old.



DETERMINATION OF INITIAL SURFACE

ABSORPTION OF CONCRETE

(BS1881: Part 208:

1996)

Cube Reference T - 1

ACTS Reference OC25173

Surface description Smooth
Orientation of test area Horizontal
Preparation of specimen Owven dried
Conditioning prior to test 48 hours at room temperaturej
Cap Dia. (mm) 80

Area of water contact of the Cap (mm”~) 5026

Length of Capillary tube (mm)

Time Intervals 10 min. | 30 min. | 60 min.
Period during which movement is measured (s) 120 120 120
No. of Divisions (a) 16 7 3
Multiplication Factor (b) 0.5 0.5 0.5
Initial Surface Absorption, ml/(m?>.s) - (ab0.01) 0.08 0.04 0.02

Temperature of the Concrete Surface ("C)

Temperature eerreetmn fe.eter

0.07 | 0.03 | 0.01

Corrected Initial Surface Absorption at 25 °C, mI/(m?.s)

Remarks :

-

The above mentioned structure reference was given by the customer..
: The standard requires 3 specimen Wted and the average determ



Struction of

~core walls
-
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DUBAI TOWER
CLIMBING
SYSTEMS

JV AL HABTOOR -
AL JABER
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bVstem Properties

SKE 50 — system properties

» Drive

- Lifting capacity
- Casting height

- Max. wind speed

hydraulic
50 kN

20-55m

system in operation 72 km/h

» Climbing speed
= Inclination
- Formwork shutter

5 min/m

+/- 15 degree

beam/ waler panel
with 18mm plywood sheet




PDoka SKE 50

Doka SKE 50 Automatic Climbing System

SKES50 exterior climbing platform
with roll back Formwork Panels




Erecting Sequence

lifting profiles in place
automatic climbing to
the next level

2" Pour
platforms in place to
support formwork

1%t Pour
conventional crane
set forms
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towers central cores
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Pgsmm of crane and

.......



Positioning of crane and
placing boom

SKE100 — Scaffold for concrete placing boom MX28/MX

Section

et 53

PB in Area
e scaffold for the concrete
placing boom is lifted by SO

Upper Frame / Level O Lower Frame / Level -2

i
win

1l

N

4 units SKE100.



Jtil1Zzing the working
platform
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lmuin.. System form work
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JSETUE ‘"OM’.O SITE STRUCTURE
IGHRISE BUILDINGS.




wnaﬂn Df composite structure of
soricrete and steel in high rise
- buildings

1 [

= Reduce the size of the structural elements.
Allows to use larger space in floor area.
> Allows to build higher sky: s rHpes

construction methodologies and
onstruction period.

Cost ef octive

> Reduce steel reinforcement area of formwork and saves
- labour costs.
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fc 1

fC1

fC1

fc, =280 -- kglem?
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Vlajor composite elements in
nigh rise buildings

steel tube columns,(CFEFT).

Concrete filled Steel out riggers and steel

T-17'1 (oY)
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5. Concrete deck slabs



~ MNSHOWSStypical connections between a
CFT column andf=shaped beams.
heconnection is fabricated by shop welding, and

mne.

= (@oncrete casting is usually done by Tremie tube
or thespump-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 Ring stiffener
surface and concrete, high-quality concrete with a
low water-content and a super plasticizer for
enhanced workability is used in construction.

Fig.1 Beam-to-column connections



steel tube , CFT

Advantages of Concrete filled

: plimnssystem has many advantages compared
ordinary steelforreinforced concrete systems.

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

[rteproof 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.
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ite manpower
training

municatewith the manpower

lish a trust relation ship.
e manpower essential needs.

ite trade trail’ling .

s lmprove personal and team productivity.



gonstruction Management
heamuilding & improvement

UNOMIES and responsibility.
according to the projects targets.
and daily productivity

planesand daily execution schedule

urage team communication and interface .
iagesolving the interface problems.

Continuous performance measurement  and
' nent.

S lmprove management & leadership skills.






