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Abstract:

Selt Compacting Concrete (SCC) is a high flowable concrete, it
can flow easily and fill the formwork without any need to
mechanical compaction.In general using SCC in construction can

reduce construction times and environmental pollution.

In this study,we studied how we can produce Ultra Strength SCC
by using local material, making laboratory tests with designing
concrete mixtures by using different ratio of (w/C+S), making
many mixtures of normal compacting concrete(INCCy and

comparing the result of SCC with NCC.

The highest strength of SCC was 77 Mpa by using (W/C+S)

=0.29 and ratio 10% silica fume of the whole Cementous material.

We calculated the cost of producing ultra strength SCC(without
silica fume) and comparing the result with NCC,the result of

comparing was about equal each other.

A technology benefits of using SCC in construction, have studied
by comparing pumping, casting concrete, equipment which it
needs for and how can reflect this technology on formwork

pressure.
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Mixture proportions: Fresh concrete properties:
Cement:390 Kg/m3 slump Flow: 710 mm
GGBFS/Fly ash:77 Kg/m3 Compressive strength:
Coarse aggregate: 24 hours:12.4 Mpa
(No.57):684 Kg/m3 30 hours:17.2 Mpa
(No.89):322 Kg/m3 28 days:51.5 Mpa

Fine aggregate:758 Kg/m3

W/Cm:0.43

admixtures:

HRWRA:9.8ml/Kg WRA:1
ml/Kg VMA:1.95 mi/Kg

Engineer/Architect/specifier:Harding ESE(a Mactec Company)
Concrete producer:RMC Ewell
Contractor:Martin K.Eby Construction Co.Inc.

Technology Of Producing Ultra Strength-Self Compacting Concrete By Using Local Material
and Its Importance in Construction Industry
ENG:Salahidin Al-Hariri
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National Museum of the American Indian ,Washington ,D.C.

5 (SCC)aI ALY (aui ) Gupaad)
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Cr ST (SCO)H Autsl) dpast)

m3(23000)
Mixture proportions: Fresh concrete properties:
Cement:230 Kg/m3 slump Flow: 610 mm
GGBFS:155 Kg/m3 Compressive strength:
Coarse aggregate: 28 days:41.4 Mpa
(No.67):
W/Cm:0.47
admixtures:

HRWRA:5.2ml/Kg

Owner:Smithsonian Institution

Concrete producer:Aggregte Industries,Maryland

General Contractor:Joint venture between Clark Construction Group and Table Mountain Rancheria
Enterprise(TMR)of Fraint ,Calif an American Indian firm.

Technology Of Producing Ultra Strength-Self Compacting Concrete By Using Local Material
and Its Importance in Construction Industry
ENG:Salahidin Al-Hariri

National museum g s (8 o sl 13 (sl alasinl (1-2) Jsas
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Double -Tee Production ,Nitterhouse Concrete Products
Inc,Chmbersburg,Pa

5 (SCC)aI ALY a1 Gapaad)
ald PIA e cidlsil) (andlds
Al g8 ) ALY, Jlead) Cadl<s

g 83 gally Jiali 5 A
Teal) Gl gia

Mixture proportions: Fresh concrete properties:
Cement:385 Kg/m3 slump Flow:( 560 + 50) mm
GGBFS:68 Kg/m3 Compressive strength:
Coarse aggregate: 13 hours:27.6 Mpa
(No.57): 28 days:>49.7 Mpa
W/Cm:0.40
admixtures:

HRWRA:5.9ml/Kg
Set accelerator:7.85 mil/Kg

Concrete producer:Nitterhouse Concrete Products Inc,Chambersburg,Pa

Technology Of Producing Ultra Strength-Self Compacting Concrete By Using Local Material
and Its Importance in Construction Industry
ENG:Salahidin Al-Hariri
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Burj Dubi
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C50 (50 Mpa)-Raft
C60 (60 Mpa)- Pile
C80(80Mpa) -Vertical
Elements
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Mixture proportions:

C50:

40% Fly ash

W/C:0.34 C60:
25% Fly ash 7% silica Fume
W/C:0.32

C80:

13% Fly ash 10% Silica Fume
Maximum aggregate
Size:20mm(3/4 inch)

Fresh concrete properties:
slump Flow:
C60:(675+75)mm

C80:600 mm

Compressive strength:

Owner:Emaar properties PJSC

Architect /Structural Engineers/MEP Engineers: Skidmore,Owings and Merrill LLP
General Contractor:samsung/BeSix/Arabtec

Technology Of Producing Ultra Strength-Self Compacting Concrete By Using Local Material
and Its Importance in Construction Industry

ENG:Salahidin Al-Hariri
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Viscosity Segregation

resistance/
passing ability

VS 2 Specify passing
VF 2 “ ability for SF18& 2
Walls

VS1or2 . Tall and Specify SR for
VF 1or2 and piles slender SF 3

or a target value.

VS 1 Specify SR for
VF 1 Floors and slabs SF2&3

SF1 | SF 2 | SF 3
Slump-flow
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Test Method Property Measured
Slump Flow Filling ability

T50 Slump Flow Filling ability

J-Ring Passing ability

V-Funnel Filling ability

V-Funnel at T5 Minutes Segregation resistance
L-Box Passing ability

U-Box Passing ability

Fill-Box Passing ability

GTM screen stability test | Segregation resistance
Orimet Filling ability
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Mineral filler (limestone, dolomite etc)
Pigments

Fly ash conforming to EN 450

Silica fume conforming to EN 13263

TYPE | |Inert or semi-inert

[ ]
[ ]
L ]
Pozzolanic .
TYPE II

¢ Ground granulated blast furnace slag
Hydraulic (If not combined in an EN 197-1 cement, national standards may
apply until the new EN 15167 standard is published)
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Customer Reference 8l pand) sdall (asdl)
Sample Reference A B
Weight (SSD) (g)-B 2500 2000

Weight oven dry (g)-A 2492 1992

Weight in water (g)-C 1587 1265

Bulk Specific Gravity A/(B-C) 2.73 2.71
Bulk Specific Gravity (SSD)
B/(B-C) 2.74 2.72
Apparent Specific Gravity
BI(A-C) 2.76 2.75
Absorption % [(B-A)/A] x100 0.3 % 04 %
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#4 4.75 4000 100.00 0.00 0 15
#8 2.36 4000 100.00 0.00 0 5
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#16 1.18 840 56.00 44.00 50 85
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Sample Reference A B
Weight (SSD) (g)-S* 500 500
Pycno+Sample+Water (g)-C 971 963
Pycno+Water (g)-B 658 658
Sample weight (oven dry) (g)-A 496 498
Bulk Specific Gravity A/(S-C+B) 2.65 2.55
Bulk Specific Gravity (SSD)
S/(S-C+B) 2.67 2.56
Apparent Specific Gravity
Al(B+A-C) 2.71 2.58
Absorption % [(S-A)/A] x100 08 % 04 %
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Material Data
specific
Material gravity(Ton/m3) | Absorption% | Moisture%
Cement 3.15
Additive-silica fume 2.2
Coarse aggregate(CA1 20mm) 2.74 0.3 0
Coarse aggregate(CA2 10mm) 2.72 0.4 0
Fine Aggregate(sand) 2.63 0.64 0
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Coarse Aggregate Optimization
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Normal compacting concrete(NCC)
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Normal compacting concrete(NCC)

w/C

0.29 \ 0.32

Cement(kg/m3)

Strength(Mpa)-7days

384 - - 32 35.1 36.7

Strength(Mpa)-28days

47.4 - - 37.4 42.9 43.1

Strength(Mpa)-56days

49 - - 41.3 45.2 43.7
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0.29 550 10% 1.6 534 71.5 75.6 77.6 1.83 2.04 1.81 1
0.29 550 5% 1.6 50.4 b5 64.4 b7 3.51 2.75 3.58 3.95
0.29 550 0% 1.6 45.2 57.3 60.8 62.6 10.9 7.36 6.19 2.98
0.29 525 10% 1.6 54.9 69.7 747 729 0.89 1.13 0.88 1.94
0.29 525 5% 1.7 49.6 66.3 68.9 69.5 3.52 3.9 2.47 291
0.29 525 0% 1.6 47.2 57 59.6 63.4 11.5 3.97 6.93 2.37
0.29 500 10% 1.6 53.9 66.9 69 69.3 1.85 3.93 0.55 2.17
0.29 500 5% 1.6 51.2 63.6 65.7 68 0.57 2.96 1.55 4.12
0.29 500 0% 1.6 40.5 56.9 61.8 64.3 9.89 4.12 2.17 1.21
0.32 550 10% 1 48.8 57 58.1 59.3 0.46 1.03 1.15 1.09
0.32 550 5% 1 47.6 55.6 54.7 56.9 1.07 2.17 1.09 1.78
0.32 550 0% 1 455 54.9 54.7 54.9 3 271 2.62 1.39
0.32 525 10% 1 48.8 56.1 57.4 58.5 1.71 1.09 1.8 1.87
0.32 525 5% 1 47.9 55.5 55.9 55.4 1.41 2.7 1.16 11
0.32 525 0% 1 46.7 57 55.9 55.7 3.18 3.65 1.38 1.44
0.32 500 10% 0.8 47.5 53.7 57.8 57 2.17 6.24 0.4 0.71
0.32 500 5% 0.8 47.3 53.9 56 55.4 3.67 1.79 3.41 0.2
0.32 500 0% 0.8 48 52.7 52.3 54 3.15 3.91 6.25 0.48
0.35 550 10% 0.8 43.8 48.6 50.9 51.3 0.92 0.77 0.91 2.05
0.35 550 5% 0.8 43.1 47.5 49.9 50.8 0.59 1.03 1.39 0.97
0.35 550 0% 0.8 43.6 46.5 50.4 511 0.56 0.61 4.06 0.82
0.35 525 10% 0.6 43.2 50 50.5 50 0.67 0.92 1.3 0.36
0.35 525 5% 0.6 43.5 49.7 49.6 45.6 1.62 3.85 0.68 10.13
0.35 525 0% 0.6 42,7 48.1 48.2 48.4 41 0.78 1.43 1.62
0.35 500 10% 0.6 39.1 48.3 47.9 48.8 1.2 1.17 0.39 0.8
0.35 500 5% 0.6 38.3 46.3 47 48.1 0.55 3.96 0.77 0.62
0.35 500 0% 0.6 37.5 46.6 44.3 44.8 0.58 2.87 1.02 0.65
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CONCRETE PUMPING PRESSURES - WORKING GRAPH c PIPELINE DIAMETER
U,
To determine the concrete line pressure reguired to pump a given 1
mix under cerktain ceonditions, follow these steps: g
1) Dtaw = horlzontal line Erom the placing capacity (cu yd/hr) g
required until it intersects the pipeline diameter being used. ra
3} From this intersection point, draw a vertical line downward f
until it intersects the line indicating the total lengkh of pipe- R / /
line being used. This total length is the amount of horizontal :
and vertical pipeline. iV /
3) braw a horizontal line to the left until it intersects the 80
slump of the concrete. 5 5"
4) From this point draw a vertical line upward and read the I
concreke pressure reguired. 70
5) To the amount found in step #4, add the following: / //
a. 220 psi for pumps with a greater output than 55 cu yd/ /hr. 60
{For pumps with an output less than this, add 145 psi). ~
b. Add 11 psi Efor every 10' of vertical height in the system. 50 ar
c. Add 15 psi For every 90 degree bend. / / —-/
d. ndd 7 psi for every 45 degree bend. 40 —
e. ndd 22 psi Eor every L0' of rubber hose. /
E. After this total is summed up, add 10% for nocmal 30
pressure loss.
NOTE: Other factors may affect the pressure required, such as the
aggregate shape, amcunt of cement, and gradation. =125 PST 20 / b
| 1 |
8 j{ 9} ? 7 =3 S 3 2 é 10 —
PRESSURE IN PSI o] o} o O 8 8 % 8 8 o] ‘(((
T ] —
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Product Data Sheet

MixMicrosilica
Densified Silica Fume

Category: Supplementary Cementitious Materials (SCMS) are finely ground solid materials
that are used to replace part of the cement In a concrete mixture. These materials react
chemically with hydrating cement to farm a2 modified paste micro structure. In addition to
their positive environmental impackt, SCM's may improve concrete workability, mechanical
proparties, and durability. SCM's may possess pozzolanic or latent hydraulic reactivity or a
combination of these. The term pozzolan refers to a silicecus material, which, In finely
divided Form and in the presence of water, will react chemically with calcium hydroxide
(CH1) to form cementitious compounds. Pozzolan bypes can be of natural or industrial
origin.

Description MixMicrosilica is Silica Fume Is a finely-divided mineral
admixture, available in both uncompacted and compacted forms. It
Is a pozzolanic materlal which is composed of highly refined silicon
dioxide in the non-crystalline form. Silica Fume will chermically
react with the calcium hydroxide released by the hydration of
portland cement to form compounds possessing superior
cementitious properties. This ultra-fine material will better fill volds
betwesn cement particles and result in a very dense concrete with
higher compressive strengths and extremely low permeability.
Sillea Fume is recommended for all types of concrate where
improved concrete performance with reduced permeability is
required to reduce the effect of chlorides. Silica Fume is also
recommended whare higher density and ultimata strengths ara
desired. Silica Fume does not contain calcium chioride or other
potentlially corrosive matenals.

Usas MixMicrosilica = recommended for use in structural and mass
concrete, particularly water-retaining structures such as:
= Reservoirs and dams

« Sewage works
+ Canals
s Culvert tunneis
+ Interlocking tiles
+« wherever waterproof concrete is reguired.
Advantages MixMicrosilica provides the following properties.,
» Improved workability without increasad water content.
= Allows esasier compaction leading to denser concrete and

superior finish
» Increased strength and durahility
+  Reduced shrinkage

LiPage
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Improved water tightness
Greatly reduces the penetration of water
Lowers concrete permeability.
Significantly increases concrete durability.
Increases wlkimate strength gain.
Beneficial in all typas of high strength concrate applications.
Improves bond strength to steel,
Sianificantly reduces alkali-silica reactivity.
Provides excellent resistance to sulfate or seawaler attack.
Reduces steel corrosion.

Technical Data

Form
Color

' ﬁcz_zplanic Powder
Light Grey

_Density(Loose) 550-700kg/m3

_Chloride Content Ml {(according to BS 5075)

ASTM C1240-05 "Standard specification for silica fume used i cementitious miduras™

[ PARAMETER __ _ASTM C1240 Typical RESULT |
E S - Minses% 1 Mind%s
[ Moisture Condenk_ | 3.0% b
: Lass Om Tgnitian 6.0% | Maw 3.0 |
i (lncludes Carbbeny S ey, .. J |
| Alkalis ke Ha20 e R e e |
[T Ege LD s~ 1.16 1
| ___FE_J-EI-_S_ By e e e o | 1.65 ]|
|- Cal s ek enes 0.24 =
e e e i i
S e T e R e e T e
[ Accelerated Pozzolanic 105 | Min 174 |
| _Achiviby {7 day A ! |
o, Ovarsiza on 4§l|_|i-n 10%: s Max 0.67 |
. e e e AT (TS e T '
. SG (kgm3) DO Zoo |
| Leose Rulk Density (kg/m3] S| GR0.7 )
| Sperific Surface Area 15-30mdfg i et
Application
Dosage 5 to 15.0 % by weight of cement nurmal rECom mendatlon

Dispensing

MixMicrosilica is added In the mix addition sequence to the dry-mix.
P.S. Clean all equipments and tools with water immediately after use.

"Effect of over Owver dosage of MixMlicrosilica causes an increase in water demanl

dosage

and slump loss. Providing it is properly cured the ultimate strength of
the concrete will not be adversely affected and will generally be higher
than for nomal concrete. During this period of over dose the concrete
must be kept rmoist in order to prevent premature diying out.

Compatibility

MixMicrosilica can be combined with other admixtures and other
SCM's. For more details please contact our technical department.

2|Page
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Shelf Life & months minimum if stored properly in original unopened packing in
diry conditions and away from sunlight.

Packaging Awailable in Jumbo Bags S00Kg CAS NO_ 65012-64-2
Safety Refer M5DS for detalled information
Precautions MixMicrosilica is not a fire or health hazard. Spillages should be
cleaned down immediately with water. Seek medical attention without
delay,
For additional information please contact our technical departrient,
Environment Do not dispose of into water or soil but according to local redgulations
Toxicity MNon-taxic under the relevant health and safety codes.

Transportation MNon-hazardous.

MOTE: This inforrmation contzinad in this docurrent is given o the best of our knowledge and the results from exserme
fasting. Howewer, it canrat, wnder any circurnstances be carskiared as a warreaty avohving our lighility it case of mesusa,
Tests should be carned out hefare any use of the proguck(s) to insure that the mathods and canditions of use of e
profuct{s) are sansfactary, Our dpecalists am ready to answer your inquinas snd provide you with needad techrical
esmistance and support. The abowe doks supersades all previcus litkratures and can 5e modified witout prar ratice,

2l predurts are manufactured to comply W tur internal quality cantrod programs and systerms to ansure Congistmnoy and
quallty,
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Mix PC-700RX

High performance new

generatan superplasticizor
Advanced polycarboxylate ether based superplasticizer for high performance concrate

Description

Mix PC-700RX & & carboxylate polymer blends admixiure which is
designed to be  of high performance concrete, Compared to
traditional super-plasticizers, Mix PC-700RX has greater, more
powerful dispersing effect without causing retardatson. Mix PC-
TOORX shows powerful advantages baeing used in the production of
more fluld concretes at the lowest w/c ratic-without segregation
and bleading for use in s&lf compacting concrete types.
Complies with ASTM C 494 type F, ASTM C-1017 Type T& 1T

Alsg Satisfying EN Guidedines for SCC Concrete.
Mix PC-700RX has an excellent dspersing effect and s able o
maintain the workability of the concrete for longer time.

Using Mix PC-700RX Is the best choice for SCC, high strength
concrate and pracas|.

High-performance concrete

High-strength cancrete

Precast plants

Self-compacting concrete

Can be placed and compacted in congested reinforcement
High rise Structures

Mix PC-700RX provides the following proparties:

« Concrete production at lower temparatires.
Reducton of setting tme and shows early strength an
conorebs
Littie vibration requingd
Higher durability from improved strength
Self compacting concreta |
Reduced rate of carbonation of the concrete.,
Compatible with most cement types, Supplementary
Cementitious Matenals and pozzolans.

L]

L B B B

Technical Data

Form

Colour :

Light Straw brown liquid { Note : Color darkens with age )

1.1 KG/L £ 0.2

_Density
pH Value

5.0 to 8.0 {Undiluted)

120 cps (according to Brookfield Viscometer)

Chioride Content

Mix PC-700RX is chioride free
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Application

0.3-3.0 % Dy weight of cementitious material. The optimum dosage of
ums-c-mm may depend on the specific requirements of the

, materials and applications. Dose levels may be
ad:umdb:smtthephsumqmmm The oppomum dosage of Mix
PC-700RX shoukd be debermined by field trials using the materials and
conditions. For flowing, high rise performance and seif compacing
concrete, increased dosages (up to 3.5% by welght of cement) may
be used subject to tral mixes,

Dispensing

Mix PC-700RX is & ready to use admixture that is added to the
concrete at the time of batching. The maximum efect I8 achieved
after addition 75% of the mix water. For optimum utilization for high
water reduction we recommend thorough wet mixing time of minkmum
90 seconds ensuring all solid components are wetted.

[Never add It to the dry matenals)

Compatibility

Mix PC-700RX may be combined with our other products, plasse
oonsult our technical departmaeant for suitable products.

Dependant of the mix requirement specification and the job site
conditions. Pre-trials are recommended before using the products.
Please consult our technical department for assistance. Mix PC-TODRX
should not ba mixed with products that are not compabble, pleate
mmm::wmumnf-mm

me-mumuhmmwrmmrt
1f stored in original unopened cont@iners, out of sunkght, it will have a
ghell or board life of 12 months if stored as recommended,

If Mix PC-700RX  becomes frozen, the properties of Mix PC-700RX
can be homogenized by thorough agitation of the completely thawed

product, =
Availabie In bulk, 1000 Ier{Tote/1BC) and in 200 ister drums

Wear appropnate Personal Protection for handiing bulk liguids: Eye
Protection, Hand Protection & Skin protection avoiding any skin
contact that may cause for allergy.

Mix PC-700RX i not a Mire or health hazard. Spillages should be
washed down immediately with water, ¥ ingested then seek medical
attention without delay.

For addtional information please contact our technical department or
refer to our Material safety data information.
Dunmdtmmtdmmmwmmmmmmw

reguistions

produth)s] sre sabwfeckory, mmmumwmmmpm LTSt TR 1
AESAAEE A & endt Thie abiws dets subsrssces of| oravdurs Més Pungs 30d 0 be medified wirhnir peer sebes.
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MIX PC - VA
Alkali Swell-able Rhealogy Modifier

| """"Q'!__!"_'_HM _ ey STmar - I>n s Ko -

Deserigtian

BIX AL - WA B a hgh aflicency, Bquid sdmigee designed 1o asszt with the preduction and control of Sell-
Cansclidating Concrste (205] by inedifying the rheclogy of the concrate. This action works by ictesing the ukienity
and enhancirg the Thisotrogic properties of the concrete whibe still allnowing ke concrate tn Mo withaut blieding and
segragation ol tha ooncrate mbc 1t may dso be used to comtrok the Pow, allowing How reducice ar sie by a comrolled
dose added at the site. This WA is based nounique, madilisd pabeer syitairs snd & manufactured under closely
controlled romditioes 1o provids unifieen, predictahle peroimance.
WM PC - WA & siipplied g ieety-ta-use miby whize liquid, eos bitre weighs approsimately LOZ kg comtains mo
mlendipnally scded chlenie..
Suitahle fior use in frapiom' and hor cimatic conditions.
Pl B0~ WRARL Bl dawd b subabée mixe designs
1. Seif Campacting concrete that flows and compacts aroursd feinforcsmeht withairt blacklng ar segregatian.
1. Prowdes enhancement for conorele pump st arhich cusiooenis peos aggnedate grading reduces friction
and Tanhistes phacement by pump,
% Used puer & wide desage range 10 and praduce stabilscd very bigh workabilty and self- compacting toncrets
with a ratge of different concrete materialks.
A, Fapeally wigalhe tar lange scale precast applications as it has rear-near-neatiral selling Tme and high ey
wirehgrh, alkraseg rapld progress te be ackiesed.
& iked in A washou Far unidas water cononete typos.
& Anmisagregarian In harsh mexes wih poor aggregate gradings.

* Enables concrede and 500 mis Thexibility wihen using less-1ber-opititned ageregate gradatian and i prascnce of
Muctastion af messture cantent

= Badifies cancrete Bealegical proparthes Tor cantiofiecd wnaskahbllivg

* Baruces segregation and biced

» Enhancos surface appearance

% Easy ta dkpense Houid adeaoture

+ Banmal set times

& Afinimmad il oAl shEfAininent

+ Cant: na iran chlorades or alber deleterinis mualerink

Hote | WA type addithves are Bt 3 substit f'ﬂ';l;!"‘l_ml‘ i chanign

Techaical [ats

Type
Fearam

— Folymer madified Alkali Swell-akie Rheclngy Modiiar. S

Wihite Emulzion

Spacificatian

Casrnpllees with The Eurepean Suidelines for Sell-Compacting Corcrets Spetiicarion, Preduction and Use ard The
Guldclines far Viscasity Moddyrg &dmsstures Far Canrrele

Application

Typikeal fut 500 Disilgn Comeribe rmosk of the A PC - series supsrpbsdicses jsppioe TS0 i acded Hrst. Al of b FC
— W s Chen added. Tha remalnder of the MIX PC —series suparplasticiser s than addad to-suit, after the addition of
WA P - saries, a further mising cyce of 2t lexst 5 mimules & recommanded te anable M PC - series to efficienthy
dlspere the mb componerds. BANGE: S0ml-250mi peed (kg ooisent. (LO5H-0CIS%vw] by weight of cement ] When
Included ot the mix de=sign slage.

A tth mest products of this Tppe, the magnitade of the effect cbtained with PSS — WA s gouernid by tha
nuantity of prodiset wsed, westar-cementitiaus ratio, and the speofic natuee of Uhe romeeete smd it consEibuent
mraterials |f i nprecsany, Therefare, to assess perforrnance under sils conditions walng ale matariss to detarmire
eptimum dosage and effect o both plasts and hardened canerele propestie, such o

Crsdrvess hewsnies, 'wea ricability retentson, sel charsciensgio, sy rate of sirength gaim, uhimate compressive siiengih and
shrinkage when these are of consaquencs A a guide To hese triats, BECPC - WIAA is typacaly used al an sdditian e
of 380 to 1550 mU/mY of conceete, Desage ranuiramrss ara based on water content in he mis. A waler conteat
increases, the MK B0 — WA requisernent will increase. Tyvokal water contents Tar 300 mivés are 150 1o 190 Lfma. AL
Ve b sl centent, iee B PC - URAA at the lower dosage range, 30 higher water cortaet, dosage rates will be
highur,

Wihem MK PC - WAA & used for nte conlral of shimg Mlow = denn bewsd range of B.0S% to 0.25% wiw by wesghl of

cerment, howerer 2 comtroll ed dose feel weill need (o b sctaldlizhad 1o satkfy desired slump flow propertiss.

MIX PC - WA
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PAbdng

IR PO WA dosage reguerements may shao bieallécted by che mis design, cementaicas moniant, Aggisgate
Rradations and S0 application, Use of B PE - serkes super plastiooers is highly secommendad for SCC production.
[Pose leus] respuineenunts for supcrplasticzers zre typicalty hipher e SCC than tar conventlonal contrets mmes. d&'hen
prockiing SO0, admibdures lexeluding air entraining admotaiie] shauld b added after the additson of the
rempntilicns matenal and water, Pra-plaremeni tealing smed Testing when materiak or quanities rhanpes ars
recamirsadad ta doterming the optimen admiziess add@s o Fate. Factors that mfluence optimurn sdiditean 126
inchidn rther corcreie mi components, agprepais pradatians, form geometry, and reinforrsment cenliguisticns.
Mease cansult our techrecal depan ment o aaktance with develooing mo desgns, admistine cesnkinatians and 500
peralibctlan.

" Froduct
Farinrmenes

Product Bdwartages

Aall-reevenlidatiog Canrate preduced with WUCEC = WRAA and /I PC seearplasticlaens offers the following
scteantaging
* Makture wariation— ronsrlenl peeddueies of S50 even with normal mosture variaten Team haeh ta harch,
#EoF corsalidation —viaration can be eliminated hecacse well designed SUC s highly M- abds and will change
shape ander o o weipht 16 ssl el and salf cansoldate withen formaoek,
& Ho segregation— Well detigousd 500 B a flow-able yet haghly cobesnee mterinl that il net seqregate, and
has upnificant b rediced bleeding.
% M bl king - Well designed SEC can pass Treehy theoogh raerow speriags aod congested renfarcement
withaut aggregate “hlodking® behind nbsiructies hat stap the flow of concretz.
*Radured labaaur ard snprovsd produss iy throwgh fester and casier conerete placemeni with oo vibisatios
*Improwed Bbaur s<alery, fedicd Pant nolsc
= mls, ard mproe| wark eruiranment
# Nedured vaear a0l 19 an farms by reduction of intense witnslion
# Echwueivent of complete consaldatien thenaghnul rosarate elimants, cwsn in thinowalled, highby
ruiiitarced umks

Quardesing

Hght awerdasing will incresse e nsity and thisatrapic progenles. The offeds of ouer-doming are s linclian of ks
depres of puer-dose, When peockicing high warkabelite concrete, cver-dosing will inrease refwnion significantty and
may derreuse ke bl af workabiley fiow. Dopesding on the sstent of Lhe ousi-ire, aoiscreise nthe setting tme
may alsn e n, ssnedally In low iemperalures and)or when empimying shlphate reatiting cerent o coment

repilae el malerizs. In any situgtion whers svar-dnang osisguered, a caretul inspection of the conorede in i
pilestis: staba shouid be conducted. Particular attention shauldl ke paid to censitensy and cobesreness, prior ioa
derision an the suttabdty of the corerels for The

particular appication in gueston

Conrerste Curing

Treat capased surfaces with Bawel mnge of Curing Cempourd or use other approvsd noreg msthad such o
polyettwicne sheshrg or wel bessian. Gsd ciring in essential on 2l mposed swrisces particalarky in dry, sunny
corditions. Fallure to du soowill redare strangis and durabibsy, Methods that stonlil b= canslterod are by water
pondeng, ML saraying, pelytbene sheet etc., but in ol cases thess must be indintained for at least £ days, Keep Lhe
rorrels wheally sbove &0 at ol times dunrg apphication and cire.

Chemning:

Clean equipment and mixsr immmlistay after applicaton with wates,
Hardzned matmris cae anly be Farnmeed rm:d'u:nu:al_h‘.

Remarks

Use WM products For Bheciogy meelificatlons b a comerete or cemant ilinis i anly.
Establish proper doue leawls Far the use avtended.
* Moot prreed fecommended level of additinn

Ensurs frmwisk f saore and watertight 1o pravent meseesnt ared S2king during placing and murieg, o dardras.
A1 high temparatines, use chilled water foo mesting 1o dwap the mix tempersture below 12°0
Lmperuling an requiremeats and site canditian, the addition a2 site sheadd be o1 rotealed dege levels o achiese
desired comorets properles,

EN Gukdelines for S0 and Wik modiied concretes are rerommended far beit practice vl spectfication, Coneiste
rheclegy-modilang ailrasting
Far additivmsd infurmatian e B FC - VA or other S0 PC seiss super-plasticizers contact oo Techaal Sorsioes
[epariment.

Cemputibilicy

R BL = URA i inl enided for e wih BASEL series super-plostivicers s in cemblnatian wich all 2r-eniraini
agents, All applications shaild ba tested prior 1o use, Cach admigune should be added separately miio the
i anul ek coena in contact with each ather priat 16 edaring the mbe BELFC — WA can be vl with all iy of

MIX PC - VAR
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Parmland Cements, incuding Sdphate Ressling Cemants. Itis cffiedive i conorstes contaming puluerised fuel ach,
grourd granubsted blast herace 5l

Shadf | il 17 rnanths if stored praperly in eripinal waapestsed packing & well oovered area shaded Trom ks demnents. B menths in
Hulk storage tanis s
__p-.; BAEH PC — WA i awailable o bolk in 1000 L sefes, 310 L digms, and 20 Lt Jerry Lan
Sulery

Precautices

BN BT — WA 1 1ok @ fins o Beadrh Razard. Splashes on the skin should be wesckiel diwn imemediate i with soap
water, The product conlais reparshes agents when moed sith wales relesse @hatis that could be harmful wothe skin,
sunid brmathing at the dist when msting. This produsct muss be stofed Ina drg place, fres from moisture sorbart.

Forr adaiicial Intarmatson please cordact car trchinical department.

En [0 nod dispeee al infe watey e sodl but accarding 10 lecal ragulatinns
Tanicity Mo tome under the releunt haahb and saoty codes.

Tramporiation

Mo harardous.

MOTE: Thiz informatior contained in this documaent = go

n to the best of cur kkawledge and the results frem

putensive tesbing, Howewer, iE cannot, under any circumstances be cansldared as a warranty imvobang o lisbility
in case of risuss. Tests should be carrisd cul before apy e of the preduct(s] to insure that Lhe methods ard
canditions of use of the productis] are wetisfactary, Our spedaksts are ready bo @nswar your ikguines and provide
you with neaded technicsl asalsiancs and support. The above deta suoersedes ll previeus lterotures and can be
mndifind withaut prior notice.

Al products are manufactured Fo comply with sue internal gualty controd programs and eysberma to ensure
conzislensy and quallby,

MX PC - VMA
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dadal) Oloullaaod!

Selt Compacting Concrete(SCC) s 313 Ogd
Normal Compacting Concrete(NCC) &3l Ozl
American Concrete Institute(ACI) Osed SV gl
Pre stressed-Precast Concrete Institute Gros — ol Bos Og2d) Ags
sleY!

American Society for Testing and Materialsc ASTM,

sk LY &S V) dnad|

Ground Granulated Blast- Furance Slag(GGBES) NENCR T
High-Range Water- Reducing Admixtures HR WRA,

Y e oW lasz

Viscosity Modifier Admixtures w0 ddae ot
Slump Flow(SF, JLasy) s
Passing Ability(PA) o Akt
Segregation ResistanceSR) Jlasy) aaglis
T500 o 900 Jli Ogd) LY DUl el
Visual Stability Index(VSI, EAOIKI TS
Supplementary Cement Material SCM, gl ager] slge
Cement(c) |
Silica(S) Lo
Coarse Aggregate(C.Agg) it Olsua
Fine AggregateF.Agg) sl Ol gua
Water Cement Ratio(W/C) A ) L) )
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Super plasticizerSP) OALs
Crushed Sand(Cr.sand) S ey
Natural Sand(Nat.sand) e ey
Work Related Muscular Skeletal Disordersc WMSDS,

adanl) oo VL ahadll Jasl)
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