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Ultimate design

Here, a Twintec Ultimate seamless groundbearing floor slab was recently constructed for
VE Commerce, in The Netherlands on behalf of
PVH Europe (left image also).

The Concrete Society TR34 Third Edition(1) notes that “an ideal floor would be perfectly flat and have
no joints”. The Twintec Ultimate floor slab has taken floor slab design and construction to a new level
with no saw-cut joints and no opening construction/expansion joints, resulting in a totally seamless
floor slab.
AA van den Bos, DIANA FEA, The Netherlands and Richard Groen, Twintec Netherlands
Steel fibre combined with traditional reinforcement
has been in use for more than a decade now and
incorporates the beneficial properties of both traditional
and fibre reinforcement. Twintec Ultimate is a combined
reinforcement technology that is now very popular in the
construction of slabs and raft floors throughout mainland
Europe.
&UDFNZLGWKDQGGHIRUPDWLRQ
To limit crack width in normal construction, numerous,
relatively thin reinforcement bars are often used in the
form of a fabric. This provides sufficient anchoring length
of the steel to transfer the tensile forces to the surrounding
concrete. For steel fibres, the anchoring length is about onehundredth of that necessary to anchor bars. This is due to
the relatively large bond area compared with the diameter.
With hybrid reinforcement, the addition of bars or fabric to
the design reduces slippage of fibres. Any potential cracks
are therefore limited as the fibres, in combination with the
bars or fabric, absorb the majority of the tensile forces.
%HQHÀWV
A key benefit of this new floor slab is that expansion–
contraction movement joints are no longer needed.
Twintec Ultimate has already been installed in a number
of slabs of up to 64,000m2 in Europe. The combination of
reinforcement with a small diameter and decreased bar-tobar spacing, together with the fibres, limits the crack width
to a maximum of 0.3mm. In a typical normal slab, the subbase restrains the movement. For a slab cast on a plastic
sheet, joints to accommodate movement are required at,
say, 40–60m spacing. Without a plastic sheet, the resulting
friction is greater, hence the Twintec Ultimate slab is not
restricted to these joint spacings and can be infinite.
Flooring designers are very familiar with the yield
line cartwheel envelope pattern resulting from both a

negative and a positive moment. Fibres are ideally located
throughout the concrete’s cross-section but a local
deviation of fibre quantity is not considered a problem as
localised stress will redistribute to another part of the flow
line pattern, so the overall behaviour of the plate will follow
the average material behaviour.
The disadvantage of the yield line theory is that nothing is
said about the crack width in the serviceability loading state
(SLS). With a non-linear finite-element analysis (NL-FEA(2))
the crack growth can be calculated for the floor in service
over time.
The size of the fibres is important. As a rule of thumb, a
minimum of 30kg/m3 fibres with a maximum fibre length
of 60mm should be used. In non-plate construction with
a lower redistribution capacity (eg, beams supporting the
slabs or columns in buildings), it is advised to increase the
fibre content to 40 or 50kg/m3.
3URGXFWLRQSURFHVV
Critical success factors in the production process include:
concrete, planning, skilled/experienced workers and high
levels of quality control. Successful construction requires
the expertise and experience of a specialist steel fibre
flooring contractor to ensure that the combination of fabric
and steel-fibre-reinforced concrete is placed correctly.
Essentially, the specification of the mix needs to be carefully
controlled and managed – the steel-fibre concrete can be
pumped or directly discharged as required. Robust quality
and site control is paramount to successful construction. The
application of a dry-shake topping via a mechanical topping
spreader will ensure surface fibres are suppressed and
improve abrasion resistance.
&RQWURORIVKULQNDJHFUDFNV
Adding fibres to concrete brings an improvement in the
toughness and wearing strength and reduces shrinkage
-DQXDU\
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FUDFNV)LEUHVDOVROLPLWWKHIDWLJXHLQWKHFRQFUHWHZKLFK
RFFXUVZKHQFUDFNVDQGFDYLWLHVEHFRPHXQVWDEOHDQGPD\
OHDGWRZHDNHQLQJRUVHULRXVGDPDJHWRWKHIORRUVODE7KLV
FUDFNJURZWKLVJUHDWO\OLPLWHGE\WKHFRPELQDWLRQRIWKH
ILEUHVDQGWKHWUDGLWLRQDOUHLQIRUFHPHQW7KHILEUHVDFWRQ
DPLFURVFDOHDQGWKHUHLQIRUFLQJEDUVUHGXFHWKHPDFUR
FUDFNLQJ
)RUWKLFNHU UDIW VODEVRUIRXQGDWLRQSODWHVWKHWHQVLOH
strength of the concrete is not taken into account in a
WUDGLWLRQDOUHLQIRUFHGGHVLJQ8VLQJFRPELQHGUHLQIRUFHPHQW
technology, the tensile strength is also retained after first
FUDFNLQJ7KHUHIRUHLWLVDFFHSWDEOHWRXVHDFHUWDLQFRQFUHWH

Top: Increasing bending and punching capacity about the piles or
columns.
Above: Example of crack width distribution over a slab longer than
50m.

WHQVLOHVWUHQJWKLQFUHDVLQJVKHDUDQGSXQFKLQJFDSDFLW\,Q
DORWRIFDVHVWKHSXQFKLQJUHLQIRUFHPHQWDQGRUVWLUUXSV
FDQEHFRPSOHWHO\RPLWWHG7KHXOWLPDWHEHQGLQJVWUHQJWK
is increased depending on the amount of traditional
UHLQIRUFHPHQW:LWKORZHUUDWLRVOHVVWKDQNJP3 this
HIIHFWLVPRUHYLVLEOH
Reduced life cost and construction time
As well as all the functional advantages, cost reductions are
DOVRDFKLHYHG7KHVODEWKLFNQHVVFDQEHUHGXFHGFRPSDUHG
WRWUDGLWLRQDOIDEULFVODEVUHVXOWLQJLQOHVVFRQFUHWHDQG
WUDGLWLRQDOUHLQIRUFLQJVWHHO7KHFRVWRIWKHVWUXFWXUHLV
reduced, less and simpler-shaped traditional reinforcement
HQKDQFHVFRQVLVWHQFH2PLWWLQJVWLUUXSVDQGRUSXQFKLQJ
EDUVLVYHU\FRVWHIIHFWLYH7KHODFNRIFRQVWUXFWLRQ²
H[SDQVLRQMRLQWVDQGVDZFXWMRLQWVDQGZLWKDJXDUDQWHHG
GHVLJQFUDFNZLGWKRIPD[LPXPPPWKH8OWLPDWHVODE
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ZLOOUHGXFH\HDURQ\HDUPDLQWHQDQFHFRVWVRIWKHIORRUVODE
and the material handling equipment, as well as increasing
RSHUDWLRQDOHIILFLHQFLHV
,QFRPSDULVRQZLWKWUDGLWLRQDOIDEULFIORRUVODEVWKH
FRPELQDWLRQRIILEUHVDQGWUDGLWLRQDOUHLQIRUFHPHQW
VDYHVFRQVWUXFWLRQWLPH7KHKLJKSURGXFWLRQVSHHGLV
DFKLHYHGEHFDXVHWKHILEUHVPDNHLWSRVVLEOHWREXLOGZLWK
OLJKWHUUHLQIRUFLQJIDEULFDQGFDJHVZKLFKFDQEHSODFHG
PRUHTXLFNO\DQGHUJRQRPLFDOO\:LWKVSHFLDOO\DGDSWHG
H[HFXWLRQPHWKRGVE\DQH[SHULHQFHGDQGVSHFLDOLVWIORRULQJ
FRQWUDFWRULWFDQEHDVIDVWDVILEUHRQO\UHLQIRUFHGFRQFUHWH
Sustainability
2QO\YHU\KLJKWHQVLOHVWUHQJWKILEUHV
FDQEHXVHGLQWKH7ZLQWHF8OWLPDWHVODE
GHVLJQ7ZLQFRQKLJKWHQVLOHVWUHQJWK
VWHHOILEUHLVRQHVXFKPDWHULDO$VWKH\DUH
recovered from used car tyres they provide
¶JUHHQ·EHQHILWVWKDWPRUHHQYLURQPHQWDOO\
FRQVFLRXVFOLHQWVGHPDQG'HYHORSLQJD
FRPSOHWHSURFHVVWRUHF\FOHOHDQVWHHOILEUHV
from used tyres and mixing them with other
ILEUHVFDQUHGXFHWKHWRWDOHYROXWLRQVWDJHV
RIFUDFNV7KHWKLQ PP 7ZLQFRQILEUHV
are numerous and spread throughout the
concrete and therefore reduce the first
FUDFNLQLWLDOLVDWLRQ7KHPDFURILEUHVWHQG
to enhance the capacity of the after-peak
tensile stress of concrete and, together with
the traditional reinforcement, reduce the
FUDFNZLGWKIRUYLVLEOHFUDFNVIURPPP
Case study
$7ZLQWHF8OWLPDWHVHDPOHVVJURXQGEHDULQJ
IORRUVODEZDVUHFHQWO\FRQVWUXFWHGIRU
VE Commerce, in Venlo, The Netherlands
RQEHKDOIRI39+(XURSH/RDGLQJIDFWRUV
considered for the design were uniform
GLVWULEXWHGORDG 8'/ RIN1P2 and racking leg load
RIN17KHGHVLJQVROXWLRQZDVDPPVODEVLQJOH
WRSIDEULF PPGLDPHWHUPPEDUWREDU ZLWKPP
WRSFRYHUDQGVWHHOILEUHUHLQIRUFHPHQWRINJP3 (wire
VWUHQJWK!03D 7KHWRWDODUHDSODFHGZDVP2,
with average daily pours of 2495m2DQGZDVILQLVKHGE\
7ZLQWHFLQGD\V
Conclusion
$VVKRZQLQDORWRISURMHFWVK\EULGVROXWLRQUHLQIRUFHPHQWV
KDYHEHQHILWVIRUTXDOLW\DVZHOODVFRVWVDQGVXVWDLQDELOLW\
7ZLQWHF8OWLPDWHLVEDVHGRQWKLVVROXWLRQDQGWRJHWKHUZLWK
SRZHUIXO1/)($VRIWZDUHRQHFDQUHDOO\GHVLJQIRUERWKWKH
6/6FUDFNSDWWHUQVDQGWKHXOWLPDWHFROODSVHIDLOXUHSRLQW
It makes sense to use these designs in other parts of the
ZRUOGଶ
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