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SUPER-WORKABLE CONCRETE
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The scale of concrere structures has been getting larger and
the shortage of skilled labor calls for the development of
easy-to-place concrete of high quality:

Filling the form completely with concrete requires deliberare
aperation such as vibrating compaction to ensure good
quality, Takenaka's new Super-workable Concrete provides a
solution tw this problem with enhanced flowability and im-
proved filling properties while maintining the high quality
of concrete,

Super-workable Concrete contains granulated blast-furnace
slag as well as fly ash and normal portland cement as
binders, These additional mineral admixtures Increase the
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powder content of concrete and the viscosity of the cemen-
titous paste is increased. Furthermore, a superplasticizer
contributes w the Aowability of concrete

Besistance (0 segregation is compatible with fAowability,
hence concrete fills the form densely and completely by
simple pouring.

This new type of concrete shows less deteriomtion in quali
ty such as strength, durability and surface properties after
placement. Its high performance contributes to the overall
quality of a structure. This is why Super-workable Concrete
has been highly appraised and used in a variety of con-
structions.
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Material and Workability Contribute to the Quality of Structures
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Super-workabile Concrete shows excellent workability due o its
high Nowability and resistance w segregation, and it also shows
high durability, Its carbonation rate is ahout halfl that of conven-
tional concrete. Its low bleeding, freeze-thaw resistance and limit-
ed drying shrinkage contribute to the overall quality of concrete
structures,
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&3Sell-leveling (the tendency for poured concrete to spread spon-
taneously) and resistance to segregation make placement easy
and reliable

® \Viscosity can be easily balanced with flowability by controliing mix
prapartions,

ol can be transported by conventional concrete pumps

$TEFILR - Placing of Superworkahie Concrete
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ehMineral admixiures fo increase viscosity comprise common
materials such as granulated blasi-furnace slag, fly ash and stone
dust. These are easily handled in ready-mix concrete plant. If
these materials are not available, Super-workable Concrete can be
produced using portland blast-furnace slag cement type B -JIS
RE211- {or normal porfland cement) only.

#-shape flow meter with a steel bar mesh gate has been devel-
oped for the determination of the mix proportion thal satisfies
flowability requirements.
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Coarse Aggregale  Suparplasticizer
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FRFERDORA(ERER  Mock-up Test

Practical tests have been performed using full-sized member
models to demonstrate the applicability, filing properties, strength,
durability and other quality parameters.
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& Uniform concrete quality throughout
the wall was demaonstrated,

e Complete filing was possible even
into under-openings where comven-
tional concrete was hardly reached,
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®Drying Shrinkage:
A drying shrinkage is about 70% that of con-
vantional concrate

Drying shrinkage
Age: 26 weeks
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Super-workable Concrete
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BITE®R -~ Placng Super-workabla Concredo

Super-workable Concrete was used in the walls, columns and
beams of a building situated near the sea in a snowy and cold area.
The building was planned to have ribbed external walls of 11 m
height. The corners of indents of the wall were difficult to fill with
concrete.

Super-workable Concrete completely filled the indented ribs and the
corners around the embedded forms for openings. Honeycombs or
other defects did not appear on the surface. Two workers at the pipe-
line end and another two for cleaning were enough for placing—
about half the personnel normally reguired. The excellent filing
properties resulted in a beautiful ribbed wall finish.
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The fairfaced concrete finish of the exterior walls of penthouse was
important in this application.

The concrete was pumped vertically 36m above ground, which
demonstrate the possibility of pumping Super-workable Concreta
Filling around openings with complicated shapes and into sharp
comers was accomplished, and the concrete surface was well

finished.
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This construction involved concrete filling arcund a lateral beam (-
beam) attached to an end of a viaduct main beam (steel box girder)
to decrease noise which occurs when the wehicles pass over the
joint. Pouring concrete from baoth sides of the lateral bearn, as usual-
ly practiced, was impossible because of the small clearance and
heavy reinforcement.

Super-workable Concrete was poured from one end of the baam:
the concrete actually flowed between the I-beam and forms and
filed all the space around the I-beam without compaction on both
the pouring and filling sides.

Filling around the inspection holes and into the corner of the bull-
nose was achieved,
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In building quide ralls of fan-shaped refractable rools, Super-workable
Concrete was used for the guide rail itself with dense reinforcement
and as filling concrete between the precast members for the base-
ment of the guide rail.

Because the guide rails and the basement were |nclined at 45
degrees, only the top flat surface of the forms for the guide rall was
left to pour the concrete, but inserting a vibrator was assumed lo be
impossible. The concrete, nevertheless, completely filled the space.
Precise construction was achieved with no honeycombs or cold
joints in the guide rails.




