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Idea
The NOAQ Boxwall BW 50 is a mobile flood barrier intended to be used for protection to a water
depth of 500 mm. It is built up by assembling a number of "boxes” as shown below.

The boxes are connected by a coupling mechanism (at the front) and a locking mechanism (at the
top). By snapping a pin of one box into a groove of the neighbouring one the boxes are still able to
move relative to one another. This makes it possible to create curves. The angle between to adjacent
boxes is then fixed by putting a plastic spring clamp over the connection zone.

When the water begins to rise, the water itself will hold the wall in place. The only force that is applied
to the boxwall comes from the own weight of the water, nothing else.

Load case

For the calculations there are two loads. One comes from the vertical surface pressure resulting from
the weight of the water, applied on the horizontal part resting on the ground. The pressure is 4,9 kPa,
equal to the water pressure. The other load comes from horizontal pressure, acting on the vertical
wall. Pressure against the top is zero and increasing to 4,9 kPa at the bottom.




Material
The material is a plastic polymer, ABS FT 100 from R&chling Formaterm (material data is found in
addendum). The tensile strength of the material is 37 MPa and elastic modulus is 2000 MPa.

Result

The maximum deformation of the box is around 10 mm at the top of the wall. The outer parts deforms
more than the middle part of it. The deformation on the right side of the wall is slightly bigger than
of the left side, but as in practical use two adjacent boxes are always overlapping one another, the
double wall in the overlap zone will enhance the stiffness of the construction, hereby reducing the
deformation. This is also further reduced by the friction between the two wall parts, by the use of the
fixing clamp.

The maximum tensile stress in the calculation is around 18 MPa, about half of the tensile strength
of the material.



The pictures below are plotted with red color representing 15 MPa and above.




A closer look at the right corner shows the maximum tensile stress.

It's a very small volume of material with this high tensile stress level. Max value is about 18 MPa.



The pictures below are plotted with red color representing 6 MPa and above. Those plots give a
better overview of the distribution of the loads.




A closer look at the right corner shows the maximum tensile strength.

Conclusion

The NOAQ Boxwall BW50 will withstand the forces from the water. There are no big deformations
under load. Calculated deformations in the overlap zone, at the upper left and right side of the box,
are of the same size, and relatively small. Here two adjacent boxes are also working together to in-
crease stiffness, and reduce deformation, further assisted by the spring clamp fixing the position of
the boxes.

The security factor against breaking of the material is around 2 at the most stressed parts. This factor
is in practice higher, due to the stabilizing features of the overlap zone.
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Foermaterm
ABS Matt
ABS Mati Virda Virde Enheat Standard Test
Teknlska Data FT100,FT103 FT130,FT133 Virden
Mekoniska epenskaper
Yimodul 000 2300 MPa 150527 Tmm,/min
Droghdilfosthet wid Rytpunkt i 45 Mpa 150 527 50 mm, min
Farkingning wid Fhytpunkt 29 3 % 50 527 50 mrn/min
Farkingning wid brott 10 10 % 150 527 50 mmm/miin
Bashyrkn ] b4 MPa 150178 2 rom /min
Bajmodul 1000 2200 MPa 1507 2mm, min
|zoed shogseghet wid +23 °C a0 a5 k1 /b 150 T80 23 gl
|zoed shogseghet wid -30 °C 15 13 k1 fm 150 180 =30 gil
Kultryckshdrdhet bl 99 Mpa 50 2037 -
Termiskn epenskaper
VICAT-punkd 9y 78 L 150 304 SON/A0 gl
Formhestindighe fetempemtur 90 93 L 150 75 0,45 Mpa
Fysihaliska egenskopar
Diensitet 1,04 1,03 0/emd 1501183 .
Branckkassring enligt UL 94 vid 1,6 mm HE HE L kliss 94 1.5 mm

Andra egemkaper
Formkrymp 1
Blans, slit yto

Blans, slit yio efter formining

0507 E
3 % 807 spegelrefiektion
8 % 40" spegelrefiektion

;‘

M
Max bre 1600 rom Hg slngssghet

Tolarans, kingd ach bredd + 2.0 mm Matt yha, gl diven att B med matt baksida

Min tjocklek 2.0 mm FT103 ach FT133 med fardattnd viderbestindighet

M tincklek 5.0 mm

Talerans, fjocklek +~ 015 mm Urwiindningsamnidzn:

Hareer Skit, sand, pins=al, "Vobvo", "DK", "Finf] Fordorsindustrin

Fiinger Flstandard, kondanpassat Industriapplikatianer

Stondard storkek 1250 x 2050 mm

Informetionsn o g¥an ) god re. Faktorer wimfor wir beirolkan forgedy viza ey deom dffrar ach vz ol
¥ g Lofpamation vl gl evm. V) gor dorfor npe geematier o oir ol simmer under ol forbomdden.
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¥ Formaterm
Produktutbud ABS
“mﬂs Arvitirdnings smrdids Predukibentimning

WA it s s o Rt s
Super hsy lugseghet, hig styvhet, hog glrs, heg tamptelighet
Supe g s, o e, g ks, b enptdighet st vodbbesnd

i, niig
Hﬁg sfuganheﬂ matt yta, hég Tﬂi‘nﬂﬁqﬂ'ﬂimﬂﬂl‘ﬂiﬂhﬁﬂﬂﬂ
Super hiq dogseghet, matt yta, hiog temptighet
Super by slagseghet, matt yta, hég temptilighet samt viderbestandg

Hag slogseghet, hiig stydhet, hig glms

ARS Brondskyidad W
Hig slogseghet, branklassod WO

BBS,/TPE "Scfttouch”
Sclt yta pd ABS, nomnal rptlighet

Medim ﬂugiigim‘mﬁ battre widerbestindighet
Medum dogseghet
Medum dogseghet och bt videdestandighet

Kiitvede ABS applktiorer inamhus
Kittvank: 405 applkationer utomhis med Ui-skydd

mlmﬁmu o
Kritverde ABS appliationer e fordan mm
Krirvoreds ABS applkarioner fr fordon med UN-shydd

Sanitersappliationer, skylfar, fordan

Krivvarde applikaktioner incom industi och fardon

hpplikationer inom sjukwérd cch fodon

pﬁ[ﬁmw mldH‘urrkﬂu ) Wb
Tamsporterbalge, industriapplikationes, matt yin

Umhusapphkaticner med matt yio med UV-skydd
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