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Das patentierte Deckensystem:


Die Hoesch Additiv Decke®


besteht aus Hoesch Profiltafeln
mit Bewehrung und Aufbeton.
Sie wird mit Trägern in Stahl-
verbundbauweise kombiniert.


The system:


The Hoesch Additive Floor®


consists of Hoesch profiles with
reinforcement and a concrete
top course. It is combined with
girders to form a composite
steel structure. 


Die Lagerung auf massiven
Stahlknaggen, welche quer zur
Trägerrichtung auf dem
Obergurt aufgeschweißt sind,
ist patentiert.


The Hoesch Additive Floor® is
laid on solid steel cleats which
are welded to the upper chord
crosswise to the composite gir-
ders. This is a patented
method.
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Die Vorteile:


Die Hoesch Additiv Decke® ermöglicht großzügige stützenfreie
Flächen in der Betonierphase und im Endzustand.


Die besondere Trapezprofilgeometrie erlaubt die Ausbildung einer
leichten Stahlbeton-Rippen decke und sorgt damit für eine
Material ein sparung von 40 % im Vergleich zu massiven Flach-dek-
ken gleicher Tragfähigkeit.


Durch die großen Deckenspannweiten wird der Aufwand für die
Unterkonstruktion wesentlich reduziert.


The advantages:


With Hoesch Additive Floor®, large free spans without temporary
supports in the concrete pouring phase and also in the final state
are possible. 


The special geometry of the trapezoidal profiles allows for light-
weight floor structures and thus for savings of about 40 % in
weight compared to solid floors, yet providing equal load-bearing
capacity.


As a result of the large spans, the requirements on the substruc-
ture can be reduced significantly. 
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Die einzelnen Gewerke (Stahlbau, Profiltafel-Montage, Bewehren
und Betonieren) können nahezu unabhängig voneinander ausge-
führt werden. Eine gegenseitige Behinderung und damit verbun-
denen Verzögerungen des Bauablaufs gehören der Vergangenheit
an.


The different phases of construction (i.e. structural steel work,
laying of trapezoidal profiles and reinforcement, concrete pouring)
can be carried out almost independently of each other. 
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Die Montage kann sehr rasch und preiswert erfolgen, da die
Verlegung und Befestigung der Profile nach dem Einheben der
Pakete von Hand erfolgt. Es werden zu keiner Zeit Hilfsunterstüt-
zungen benötigt.


The erection time is substantially shortened and costs are re-
duced, because the profiles are laid and fastened manually once
the bundles have been lifted and positioned.
No auxiliary props are required.


5







Hoesch Additiv Decke®


Hoesch Additive Floor®


Durch die werkseitig beschichtete Unterseite mit der Farbwahl-
möglichkeit aus der reichhaltigen Farbtonkarte wird ein perfektes
optisches Erschei nungs bild gewährleistet.


A perfect finish for the exposed lower side is ensured by the
factory-applied coating, available in a large range of colours.
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Referenzen / References
Bauherr / Building owner Objekt / Object Deckenfläche m2 / Floor surface m2


IKEA 12 Parkhäuser / 12 Car-parks 147.000
in Bielefeld, Düsseldorf, Eching, Freiburg, Hanau, Hofheim-Wallau, Kassel, Köln, Mannheim, Sindelfingen, Ulm, Walldorf 


Flughäfen / Airports
Airport Bodrum (Turkey) Parkhaus / Car-park 9.500
Airport Bremen Parkhaus / Car-park 61.000
Airport Dresden Parkhaus / Car-park 31.500
Airport Düsseldorf Parkhaus / Car-park 56.000
Airport Frankfurt/Main Parkhaus Dachser / Car-park Dachser 7.000
Airport Hannover Parkhaus / Car-park 50.000
Airport Köln-Bonn Parkhaus Nr. 2 + Nr. 3 / Car-park no. 2 + no. 3 255.000
Airport Mannheim Parkhaus / Car-park 2.300
Airport Münster-Osnabrück Parkhaus / Car-park 30.000
Airport Saarbrücken Parkhaus / Car-park 12.500
Airport Stuttgart Parkhaus / Car-park 9.000


Automobilfirmen / Car companies
Adam Opel AG Rüsselsheim 2 Parkhäuser / 2 Car-parks 40.000
Audi Ingolstadt, Neckarsulm Parkhäuser / Car-parks 33.400
BMW München Parkhäuser / Car-parks 7.000
DaimlerChrysler Sindelfingen, Stuttgart 5 Parkhäuser / 5 Car-parks 78.500
Ford Köln Parkhaus / Car-park 25.600
VW Wolfsburg 3 Parkhäuser und Aufstockung / 3 Car-parks and extension 81.500


ECE Projekte / ECE Projects (Einkaufszentren / Shopping malls)
Alstertal Hamburg Parkhaus / Car-park 5.400
Breuningerland Ludwigsburg, Sindelfingen 2 Parkhäuser / 2 Car-parks 27.650
City Galerie Augsburg Parkhaus Einkaufscenter / Car-park Shopping mall 42.100
Forum Wetzlar Parkhaus / Car-park 24.000
Main-Taunus-Center Sulzbach Parkhaus / Car-park 36.000


Kliniken / Hospitals
Uni-Kliniken
in Dresden, Erfurt, Frankfurt a.M., Heidelberg, Münster 5 Parkhäuser / 5 Car-parks 44.910
Klinikum Krefeld Parkhaus / Car-park 13.500
Klinikum Rijnstate Arnheim, Niederlande Parkhaus / Car-park 9.500


Sonstige / Other
Arena Köln-Deutz Parkhaus / Car-park 30.000
Bank von Luxemburg Kirchberg, Luxemburg Parkhaus / Car-park 11.000
Bouillon Luxemburg Parkhaus / Car-park 45.000 
Duda Sosnowiec, Polen Geschossbau / Multi-storey construction 60.000
Festo KG Stuttgart Parkhaus / Car-park 15.000
In de Boogaard Zuid Rijswijk, Niederlande Parkhaus / Car-park 8.000
Messe Essen Parkhaus / Car-park 19.000
Messe Zürich, Schweiz Parkhaus / Car-park 32.000
MTU München Parkhaus / Car-park 60.000
Neue Messe Stuttgart Parkhaus / Car-park 105.000
Parkhaus Stadtmitte Gelnhausen Parkhaus / Car-park 7.000
Rathauspassage Berlin Parkhaus / Car-park 10.000
Ruhrpark Bochum Parkhaus / Car-park 24.000
SAP Walldorf Parkhaus / Car-park 22.000
Volksrepublik China Kuppeldecke Ertan-Projekt / Domed floor Ertan project 11.000
Wohnwelt Pallen Würselen Parkhaus / Car-park 22.000
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Certfication to
EN ISO 9001


RAL Quality mark awarded by
“Gütegemeinschaft für Bauele-


mente aus Stahlblech e. V.”


ThyssenKrupp Bausysteme GmbH
Hammerstrasse 11
D-57223 Kreuztal
Tel./Phone: +49 (0) 27 32 / 599 1 454
Fax: +49 (0) 27 32 / 599 1 555
E-Mail: tks-bau@thyssenkrupp.com


export.tks-bau@thyssenkrupp.com
Internet: www.tks-bau.com D
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Hoesch Additive Floor®


Technical information
The easily mounted floor system 
for large spans
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technically approved 


Z-26.1-44







Hoesch Additive Floor® ideally com-
bines the benefits of the traditional
construction methods known from
steel and reinforced concrete struc-
tures.


Planners of structural systems in -
crea s ingly give preference to fabrica-


ted trapezoidal profiles as floor ele-
ments. These high profiles allow
rapid mounting of  the complete
structure by applying methods com-
monly used for steel constructions,
without need of auxiliary props
during the concrete placing phase
which often impede the work. These


floor systems with their large spans
offer cost-effective solutions. 


The fire resistance of Hoesch Additive
Floor® with additional reinforcement
corresponds to class F90.


Hoesch Additive Floor®: The easily mounted
floor system for large spans
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Parking deck in steel composite construction.
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• Beam centre spans up to
5.80 m 


• Rapid mounting


• Low weight


• No auxiliary props required 
during construction


• Fire resistance 
class F90 with
additional reinforcement


• Coil-coated with colour finish, 
suitable as floor with exposed 
lower side


• Provable economical
efficiency


• Advice concerning 
framework design,
structural analysis,
laying scheme


• Supply of profiled sheets and 
system flashings 


Benefits of Hoesch Additive Floor®: Hoesch services:


3


Example: car park in steel composite construction
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Principle of Hoesch Additive Floor®:
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plastic sealing cap


stud shear connector


steel cleat


steel composite girder trapezoidal steel profile TRP 200


mesh reinforcement


longitudinal reinforcement
in the span


z-profile
reinforced concrete
ribbed slab


750
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The firm bearing base.


The characteristic shape of the
floor geometry is formed by the
Hoesch trapezoidal profile TRP
200. As a result of its high section,
the profile has a very good resist-
ance to deflection and a very high
flexural strength. The special con-
tour of the trapezoidal profile,
which is obtained by applying a
patented profiling method, gives
the reinforced concrete core a slim
appearance.


In the concrete placing phase,
spans of approx. 5.50 m are possi-
ble without using auxiliary props.


The trapezoidal profiles stabilise
the girders against lateral-torsional
buckling and contribute to the
overall stability of the structure. 


Hoesch trapezoidal profiles TRP
are supplied with high-grade Thys -
senKrupp coating systems and
thus meet the requirements of the
corrosion protection class III to DIN
55928-8.


The special geometry.


The reinforced concrete core core-
sponds to a reinforced-concrete
ribbed slab to DIN 1045 or to
Eurocode part 2.  When compared
with solid reinforced concrete
floors, Hoesch Additive Floors®


have the same resistance to
deflection but a substantially
lighter.


The high webs ensure an excellent
structural strenght and allow to
reduce the amount of wire mesh
reinforcement.


Hoesch Additive Floor® can be
designed for life loads up to approx.
5.0 kN/m2 without need of stirrup
reinforcement.
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The patented method of support.
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Positioning of trapezoidal profiles 
by using steel cleats.


Easy diagonal positioning of Hoesch Additive Floor®.


Floor and composite girders are
connected by means of a patented
special method. Hoesch Additive
Floor® is laid on solid steel cleats
that are welded on the upper
chords of the composite girders. In
the concrete placing phase, the
transverse loads can be transmit-
ted through these steel cleats.


By using stud shear connectors, it
is possible to connect floor plate


and composite girder, despite the
height of the trapezoidal profiles.


There is no reduction of the stud
shear connectors’ load-bearing
capacity due to transversal hollow
cells of trapezoidal profiles. Since
the upper chords of the steel gir-
ders are not covered by crosswise
laid trapezoidal profiles, the stud
shear connectors can be easily
arranged.


The ribbed webs of the floor cross
section are positioned between the
floor joists, which results in a low
overall height of the system.
Welding the steel cleats in a diago-
nal manner allows any floor geo-
metry.


Hoesch Additive Floor® ThyssenKrupp Bausysteme







Hoesch Additive Floor® is especial-
ly suitable for use as floor decking
system in multi-storey buildings
and car parks. Apart from the short
mounting time which is typical for
steel structures, Hoesch Additive
Floor® offers the additional benefit
of a lower overall height, as com-
pared with solid concrete floors.


It should be noted that Hoesch
Additive Floor® does not need auxi-
liary props during concrete pla-
cing, which is especially important
for the construction of car parks,
since it contributes to a favourable
crack behaviour.


For special applications, Hoesch
Additive Floor® can be used as flat
slab version, i.e. with the composi-
te girders being flush with the floor.


Apart from the short mounting
time, this floor version offers the
benefit of a considerable weight
reduction, as compared with rein-
forced flat slab floors without
joists. The amount of concrete can
be reduced to approx. 60 % of the
quantity needed for a comparable
reinforced concrete construction.


The values achieved in terms of
footstep sound and airborne noise
depend on the overall floor structu-
re. When applying floating floor
screed and a suspended floor, it is
possible to have a sound insulation
index of R’W = 55 dB.


The spaces between the longitudi-
nal ribs can be used for accommo-
dating leads and conduits.


Hoesch Additive Floor®


in practical application
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Car park in service


Parking deck in steel composite construction, mounting phase.
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The special benefits of Hoesch Additive Floor® as 
structural system in detail:


• Clear spans up to 5.60 m for the profiles in the concrete
placing phase. Lightweight floor structures weighing
about 40 % less than solid concrete floors.


• The trapezoidal profile TRP 200 with its high resistance to
deflection contributes in all phases to load transmis sion
(additive design). The amount of wire meshing can be
reduced.


• The additive system allows for life load up to 5.0 kN/m2


with out stirrup reinforcement and with a single wire mes-
hing in the supporting area.


• Fire resistance class F 90 possible with additional rein  -
forcement.


• Thanks to the special supporting technique, it is possible
to use the high trapezoidal profile TRP 200 in combinati-
on with the composite construction (stud shear connec-
tors).


• In the phase of construction, the trapezoidal profiles
stabilize the steel joist against lateral-torsional buckling. 


• Temporary horizontal bracings are not required.


• Easy and rapid manual mounting without need of a crane.


• Auxiliary props in the concrete placing phase are not
required. Thus, no redistribution of moments due to
column settlement and no creep deformation due to dead
load. This method, which has a very favourable effect on 
the concrete’s resistance to crack formation, has stood
the test especially in car park construction.


• Trapezoidal profiles TRP 200 are available with a high-
quality coil-coating of the ThyssenKrupp coating pro -
gramme. TRP 200 meets the requirements of the corro sion
protection class III to DIN 55928-8.


• The special profile geometry and the coloured finish make
Hoesch Additive Floor® particulary suitable as floor with
exposed lower side.







Nominal sheet dead load    moment moment
thickness of inertia      of span


tN g Ief MF,k


[mm] [kN/m2] [cm4/m] [kNm/m]


1,00 0,128 653 17,0
1,25 0,160 855 22,1
1,50 0,192 1030 26,5


The design concept


8


Cross-section values and characteristic value of ben-
ding moment


The design concept during concrete 
pouring


During concrete pouring the profiles function as form-
work and bear all loads. They must not be supported.
The steel sheets are formed as structural shear field
and can stiffen the structure during the state of con-
struction (structural analysis necessary).


Design loads


The dead loads of the profiled sheets dependent on
the thickness of the steel sheets can be taken from the
table on the right.


The weight of the fresh concrete is calculated in
dependency of the thickness of the concrete on top of
the sheet hc according to the following formula:


g = 0.87 + 0.26 · hc


The equivalent load from working process according
to DIN 4421 must be calculated for an area of
3 m x 3 m bearing 1.5 kN/m2 and for the remaining
area with 0.75 kN/m2.


The calculated support width of the profiled sheets is
determined by the distance of the fasteners at the
supports.


L = Laxial span - bo - LK


For evidence of the load-bearing security the National
technical approval of the floor system (Z-26.1-44) and
the profiled sheets (Z-14.1-137) will be applied.


h c


ρ = 26 kN/m3


3.00


L


P = 1.50 kN/m
2


1
2


2


P = 0.75 kN/m


<10


L


LK60


bo


Modular size
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Support width in state of construction
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Free support width during concrete


pouring taking into account:


- dead load of concrete


- dead load of profiled sheets


- additional loads due to the working process
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The design during concrete pouring







The Design Concept
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The design for Service Limit State (SLS)


This design concept has been proved by load-bearing
experiments and has proved to be a very good soluti-
on for more than 15 years. In January 2003 it was
generally approved by DIBt (Deutsches Institut für
Bautechnik).


Cold design


The moment of design is carried by both parts (the
profiled sheet and reinforced concrete ribbed
slab).Their load bearing capacities can be added.
Here the load bearing capacity of the profiled sheet is
fully made use of and only the difference moment is
assigned to the reinforced concrete ribbed slab. In the
areas close to the supports the profiled sheet bears all
loads. Consequently the bearing of shear force is
effected at the supports via the profiled sheet and the
patented cleat support. At the delivery point the rein-
forced concrete ribbed slab has to be proved of its
proportional shear force without shearing reinforce-
ment. It can be used as chord of a composite girder
and for stiffening the construction.


Warm design


After the design for the case of fire the floor construc-
tion can be classified according to the fire resistance
classes F 30 to F 90. As a result of heating in the case
of fire the steel sheet fails and the concrete ribbed slab
has to be reinforced accordingly. Suspension reinfor-
cement will be necessary at the supports. The reinfor-
cement bar diameter has to be increased. The shiel-
ding effect of the steel sheet while warming the rib can
be taken into account.


Design loads


The concrete weight (normal concrete) for the Service
Limit State (SLS) is calculated according to the follo-
wing formula:


g = 0.83 + 0.25 · hc


max.   MSB


max.  M


Additive design


profile + reinforced concrete rib slabProfile


max.  MTRP


Profile


h c


ρ = 25 kN/m3
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The Design Example


The design of a floor in composite construction
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Girder grid                       5.00 m  x 16.00 m
Composite steel girder IPE 550
Structural system single span girder
Basic floor thickness d = 8 cm


Building materials


Normal weight concrete C 35/ 45
Reinforced concrete BSt 500 S, BSt 500m
Trapezoidal profile TRP 200, tn = 1.25 mm


Ultimate limit state (ULS) 


Calculated width of supports
LK = load-bearing edge length of cleats = 50 mm
bo = width of upper chord of steel girder = 210 mm


L = 5.00 - 0.21 - 0.05 = 4.74 m


Design loads


g1 = dead load of concrete = 0.83 + 0.25 · 8 = 2.83 kN/m2


g2 = dead load of trapezoidal profile = 0.16 kN/m2


Σ g = 2.99 kN/m2


p = live load according DIN 1055 = 3.50 kN/m2


Internal forces


MEd,max = (g · γG + p · γQ) · L2 / 8
MEd,max = (2.99 · 1.35 + 3.50 · 1.5) · 4.742 / 8
MEd,max = 26.08 kNm/m


Bending design of reinforced concrete ribbed slab


MEd,max / MRd ≤ 1
MRd = MPT,Rd + Mc,Rd = MEd,max


with MPT,Rd = MPT,Rk / γM = 22.1 / 1.1 = 20.09 kNm/m 
reg. Mc,Rd = MEd,max - MPT,Rd = 26.08 - 20.09 = 5.99 kNm/m


Strain hypothesis:
εc / εs = - 0.17 / 25 in ‰


→ x = d · |εc| / (|εc| + εs)
with d = hTRP + hc - u = 20.5 + 8.0 - 4.5 = 24 cm
x = 24 · 0.17 / (0.17 + 25) = 0.16 cm


Concrete pressure:
Fcd = Acc.red · fcd


with Acc.red = b · 0.8x = 100 · 0.8 · 0.16 = 12.8 cm2


fcd = 0.85 · 3.5 / 1.5 = 1.98 kN/cm2


Fcd = 12.8 · 1.98 = 25.34 kN


Lever:
z = d - a = 24 - 0.8x / 2 ≈ 24 cm 


Equilibrium:
MEd = Fcd · z
5.99 = 25.34 · 0.24 = 6.08 kNm/m


→ Strain hypothesis correct!


Steel tension:
Fsd = Fcd = 25.34 kN


Reinforcement:
εs = 25 ‰ → σs = fyd = 50.0 / 1.15 = 43.5 kN/cm2


reg. As = Fsd / fyd = 25.34 / 43.5 = 0.58 cm2/m
reg. As,rib = 0.75 · 0.58 = 0.44 cm2/m


Chosen: 1 Ø 8 mm, prov. As = 0.503 cm2


<10


L


LK60


bo


Modular size


MSd


εs


εc Fcd


Fsd


x
+


0.
8x


z
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Calculation of shear force of reinforced concrete ribbed
slab


Vc.Ed,max / Vc.Rd ≤ 1
Vc.Ed,max = qc.Ed · Lc / 2


with qc.Ed = pd + gc,d + gAB,d


= 3.5 · 1.5 + 2.83 · 1.35 + 0 = 9.07 kN/m2


Mc,Ed = qc,Ed . Lc
2 /8


Lc = √(8· Mc,Ed /qc,Ed)= √(8· 5.99/9.07)=2.30 m


Vc.Ed,max = 9.07 · 2.30 / 2 = 10.42 kN/m 
= 10.42 · 0.75 = 7.82 kN / rib


Vc,Rd = 0,1 · κ · (100 · ρl · fck)
1/3


· bw · d
with ρl = Asl / bw / d


with Asl = 0.503 · 102 = 50.3 mm2


d = 240 mm
bw = 100 mm


ρl = 50.3 / 240 / 100 = 2.1 ‰
κ = 1 + √(200 / d) = 1 + √(200 / 240) = 1.913
fck = 35 N/mm2


Vc,Rd = 0.1 · 1.913 · (100 · 0.0021 · 35)
1/3


· 100 · 240 
= 8927 N / rib


Vc,Rd = 8.93 kN / rib  >  Vc.Ed,max = 7.82 kN / rib


Calculation of anchor of rib-reinforcement


LR ≥ lb,net + d
with lb,net = αa · Ib · As,erf / As,vorh =  Ib,min


with αa = 1.0
lb = fyd / fbd · ds /4


with    fyd = 500 /1.15 = 435 N/mm2


fbd = 3.4 N/mm2


ds = 8 mm
lb = 435 / 3.4 · 8 / 4 = 256 mm 
As,erf = 0.432 cm2


lb,min = max (0.3 · Ib; 10 · ds; 100) = 100 mm
L = Lc + 2 · LR


LR = (L - Lc) / 2 = ( 4.74 - 2.30) / 2 = 1.22 m


1.22m > 0.22 + 0.24 = 0.46 m


The slab reinforcement is laid according to the reinforced
concrete guidelines. 


Calculating the composite girders can be effected in corre-
spondence with the guidelines for composite construc-
tions. Reducing the load-bearing capacity of the stud
shear connector as a result of the hollow cells of the tra-
pezoidal profile running crosswise is not necessary.


The calculation for the Service Limit State (SLS) is not
subject of this example. A detailed calculation example
can be downloaded from our web site.


bw


d


LR


L


LRLc


LR LRLc


qPT


qc


qc
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Placing on steel cleats


As a rule the steel cleats are fixed
by a fillet weld to the upper chord
before galvanising or coating the
steel girder. To fasten the profiles to
the supports (generally approved)
fire shot fasteners are required. The
quality of the material of the cleats
should not exceed S 235 in order
not to impede the installation of
fasteners unnecessarily.


Keeping to the given dimensions
the system flashings (z-sealing pro-
files and plastic sealing caps) can
be used.


Details for construction


Standard axial dimensions


The standard dimensions for the
arrangement of the steel cleats are
shown in the picture on the left.
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Deviating grid dimensions


Reducing or expanding the grid up
to 10 mm is possible without any
problems to keep to the prescribed
conditions for the edge. The profiled
sheets centre themselves during
installation. 
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Examples for performance
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Sealing of upper chord


Edge formation


Sealing of rib


Intermediate supports


Hoesch Additive Floor® ThyssenKrupp Bausysteme


z-profiles
sealing caps


edge angle







Installation
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Hoesch Additive Floor® ThyssenKrupp Bausysteme


reasons the screwing process is usual carried out
on the underside.


• Fastening the long sides to the edge folds with the
same distance like the profile joints.


After concrete pouring


• Longitudinal and cross sections on sheet metal
must be done by using shearing-, pressing- or
sawing tools. The use of separating grinders („hot
cut“) is not allowed (see IFBS- Info 8.01).


• Fixings that are mostly exposed to the elements
have to be made of stainless material (see natio-
nal technical approval no. Z-14.1-4).


• Before concreting the methods of jointing applied
must be accepted and taken down by the engineer
in charge. The report of acceptance is part of the
building diary! During the process of concreting
unscrewed ribs will burst open due to the pressure
of fresh concrete.


• After concreting, dirtyings of the trapezoidal profi-
les must be removed immediately with little water.
Using a high-pressure cleaner is recommended.


Comment


When laying the profiled sheets the relevant installati-
on guidelines of the IFBS (IFBS-Info 8.01) must be
observed.


As standard flashings the plastic sealing caps as well
as the z-profiles to seal the sheets against the upper
chord of the girder are included with the delivery. For
diagonally cut profiles a PIR block shaped equally can
be obtained which can be cut into slices and glued
into the profiles. Thus any angle up to 60° is possible.


Before installation


• Placing the profile packages on squared timbers
near supports. While placing in centre of span
packages may fall down!


• Checking the distances between girders in centre
of span and, if necessary, safeguarding the
distances by suitable measures (towing bars, wed-
ging them tightly, etc.)


• Checking the torsion protection of the edge gir-
ders.


Installation


• Installing the profiles by hand in positive position
on cleats made of square steel (25 x 35 mm).
Profiles for the long side are to be separated at the
top chords and placed on the edge folds.


• Balancing of margins at both ends of the profiles.
• Installing the z-sealing profiles.
• Fastening the profiles and z-profiles to the cleats


with one fire shot fastener each admitted by the
construction supervising authorities (e. g. HILTI
ENP 2-21 L15 or any equivalent).


• Installing the polyurethane caps under an angle of
about 10° to balance the margins of the profiles. In
this process the cap is leaning against the top
chords of the girders and is being supported by a
screw in the bottom chord.


• Screwing the profiles together by using fasteners
admitted by the construction supervising authori-
ties (e. g. drill screw SFS SX 3/10-m- A10-5,5 x 28
or any equivalent) in a distance of 666mm. If the
profiles are used as shear fields as planned during
the process of concreting, the distances between
the screws must be proved structurally. For optical







A
ll 


de
ta


ils
 c


on
ta


in
ed


 in
 t


hi
s 


br
oc


hu
re


 a
re


 o
nl


y 
gu


ar
an


te
ed


 in
so


fa
r 


as
 t


he
y 


ha
ve


 b
ee


n
ex


pr
es


sl
y 


an
d 


sp
ec


ifi
ca


lly
 c


on
fir


m
ed


 in
 w


rit
in


g.
 S


ub
je


ct
 t


o 
te


ch
ni


ca
l m


od
ifi


ca
tio


ns
.


G
B


 •
 In


fo
 3


.1
.1


 •
 1


2.
20


07
 •


 b
cTK Bausysteme GmbH
Hammerstrasse 11
D-57223 Kreuztal, Germany
Phone: +49 / 27 32 / 599 1 221
Fax: +49 / 27 32 / 599 1 219
E-Mail: export.tks-bau@thyssenkrupp.com
Internet: www.tks-bau.com








ThyssenKrupp Bausysteme


t
k


A company
of ThyssenKrupp


Steel


Hoesch Additive Floor®


The rapidly installed floor 
with a great impression







Hoesch Additive Floor®


The multi-storey car park for the
Rijnstate hospital in Arnhem - 
a spectacular building.


Hoesch Additive Floor profile


750
20


5


Attractive and striking - 
especially in twilight and at night,
by indirectly lighting the parking
levels, this building presents itself
in a most impressing manner.
Light and friendly - the design
with its rainbow colours has been
chosen to blend with the colours
of the hospital. They give an
excellent orientation inside the 
car park and ensure harmonic
integration of the complete 
complex into the densely wooded
surroundings. 
The access areas without co-
lumns, the clear arrangement and
simple traffic routing, all provide
great comfort and security.
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Added value by user-friendly 
simplicity. The unique system for
car parks and multi-storey 
buildings.


Product properties:
■ Lightweight structures, thus 


spans of up to 5.80 m in mo-
dules in the concrete pouring 
stage are possible


■ Patented supporting technique
■ Easy and rapid manual 


installation without the need 
for a crane


■ The various trades can be 
carried out independently and 
separately, which makes for 
easy logistic planning


■ Auxiliary props in the con-
crete pouring stage are not 
required 


■ The coloured finish of the 
underside of the floor including
corrosion protection means 
that it is particularly suitable 
for a floor with an exposed 
underside  


■ Well proven for more than 
10 years and highly cost 
effective


■ Official approval no. Z-26.1-44
issued by the building 
inspection authorities


■ Fire protection class up to F90
■ Given expert advice about 


durability


Place: Arnhem
Car park Ziekenhuis
Rijnstate


Architects:
Nijst Idema Architects
Amsterdam


Building contractor:
Aan de Stegge Twello


Consultants:
Continental Car Parks Twello


Designers:
JVZ Deventer


Material thickness tN Profile weight


mm kg/m2


1.00 12.8
1.25 16.0
1.50 19.2








Parking: Hoesch Additive Floor®


The perfect solution 
for multi-storey car parks
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ThyssenKrupp BausystemeHoesch Additive Floor®
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For many years, ThyssenKrupp
Bausysteme have been enga-
ged in developing solutions for
parking systems.
In 1991, a floor system particu-
larly suitable for multi-storey
car parks was developed:
Hoesch Additive Floor®.
This system, composed of pro-
filed steel sheets of high load-
bearing capacity and a light-
weight reinforced-concrete 
ribbed slab offers many bene-
fits: easy logistics, large spans,
a wide range of colours to meet
visual requirements and proved
durability. 
In the course of time, Thyssen -
Krupp Bausysteme have ac -
quired a wealth of experience.
A great variety of projects have
been realised in Europe, from
simple parking decks to multi-
storey car parks of different
sizes and designs. Altogether,
more than 3,500,000 m2 of 
Hoesch Additive Floor® have
been installed. 
If you are looking for a solution,
whether for a parking deck or a
multi-storey car park, please
contact us and take advantage
of our expertise. Our engineers
will give you any advice you
may require, from planning to
execution.


The perfect solution for multi-storey car parks







Hoesch Additive Floor®ThyssenKrupp Bausysteme
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Standard system:


Main girder span: approx. 16 m


Typical floor span: 5 m


Parking lot dimensions: 2.5 m x 5 m


Distribution of parking space


Comfortably and clearly arranged


Requirements with regard to fire protection: generally there are no requirements in the case of open multi-storey car parks.


Reference values for the design of multi-storey car parks in Germany:


Parking lot width: 2.5 m


Parking lot length: 5.0 m


Aisle width: 6.0 m


Ramp slope: 12 %


Max. car weight: 25.0 kN


Min. clearance height: 2.10 m


S
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Additive
Floor®


Reinforced concrete on
Hoesch Additive Floor®


driving


parking


Key data when planning parking areas
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ThyssenKrupp BausystemeHoesch Additive Floor®


Planning a multi-storey car
park can be very complex. 
The planner has to take
account of all constructional
alternatives in order to achieve
the optimum acceptance, qua-
lity, economic efficiency and
durability of the building. From
an early stage this requires
various marginal technical and
economic conditions to be
taken into conside ration.
The specialists from
ThyssenKrupp Bausysteme will
be pleased to provide their
expertise and experience with-
out any commitment on your
part. 
The selection of the type of car
park primarily depends on the
nature of the use and the defi-
ned priorities. When conside-
ring the nature of the use, a
distinction is drawn between
distributed volumes of traffic
with vehicles constantly ente-
ring and leaving the car park
(e.g. shopping centres) and
peak volume of traffic, where
the complete car park is filled
and emptied in a short time
(e.g. car parks for staff).
Furthermore, the available
space and the desired design
are important when determi-
ning the type of car park.


The following car park systems
are possible and have already
been put into practice:
� Single-storey car park:


one single parking area 
above street level


� Flat car park:
horizontal parking areas on a
number of storeys with 
separate access ramps out-
side or inside the building


� Split-level car park: 
horizontal parking levels 
arranged on mezzanine 
floors with short ramps 
between the parking levels


� Ramped car park:
the storeys are achieved by 
an inclined arrangement of 
the parking levels.


44


Types of multi-storey car parks







Hoesch Additive Floor®ThyssenKrupp Bausysteme


� Single-storey car park
A single-storey car park using
the Hoesch Additive Floor®


system is one of the simplest
and most economic solutions.
In most cases, this type of car


park is used in order to extend
existing parking areas. Found -
ations and supports can be
dimensioned so as to cater for
the further addition of several
parking levels in the future.


� Ramped car park
In ramped car parks, cars are
parked on levels which are in -
clined so as to achieve the sto-
reys required (maximum slope
5 %). This system is mainly
used for very long buildings.
The long distances are not
conducive to rapid traffic flow


in the case of traffic peaks.
However, this solution is consi-
dered to be one of the most
userfriendly systems due to the
low slope. As access and exit
ramps are not required, the
gross space required is optimi-
sed which makes this solution
the most efficient one.


5


� Split-level car park
This design is the most com-
monly used type of car park
because of its flexibility. The
name is derived from the
design principle: the parking


levels are arranged on mezza-
nine floors, connected by short
ramps. The use of this design
maximizes the available area.
The centrally arranged ramps
ensure a smooth traffic flow.


� Flat car park
This type is especially suitable
for large car parks, which have
to cope with distributed volu-


mes of traffic as well as peak
traffic volumes. Large car parks
are often provided with separa-
te ramps for access and exit.
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ThyssenKrupp BausystemeHoesch Additive Floor®


Product properties:


� Extremely rapid erection 
Auxiliary props to support 
the floors and the steel 
structure in the concrete pla-
cing phase are not required. 
The various crafts, e.g. erec-
tion of the steel structure, 
profile laying, installation of 
reinforcement and concrete 
placing can be carried out 
independently of each other 
and in parallel. No additional
painting of the floor lower 
side is required as the pro- 
filed sheets are provided 
with a high-quality coating 
when supplied. 


� High economic efficiency
The generously dimensioned
spans result in a low steel 
consumption. Thanks to the 
special profile geometry no 
supports are required and 
small floor cross sections 
are obtained. This results 
in lower costs down to the 
foundations.


� Attractive lower surface
The perfect colour finish 
se lected from a large colour 
range, which is applied to 
the exposed lower side, 
makes an additional painting
unnecessary and saves 
lighting costs. An agreeable 
atmosphere is created by the
interplay of the colours of 
supports and floor.


� Durability
Hoesch Additive Floor® is a
proven and tested system.
It has been used in great
variety of car parks with a 
total surface area of several
million square meters. The
profiled sheets are galva -
nised and coated with a
high-quality two-layer stove
enamel lacquer on a poly-
ester base. Thus, they  com -
ply with the most strin gent
corrosion protection class 
K III as per DIN 55928-8.
The complete floor structure
behaves very well in the long
term. An experts report of
resistance of the floor upper
side to deicing salt as re -
quired by DIN 1045-1 is
avail able. 
Our experts will be pleased
to convince you of the 
economic efficiency of this 
system.
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Good reasons for choosing Hoesch Additive Floor®
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Car parks at airports


50,000 m2 Airport Hannover


12,000 m2 Airport Saarbrücken


30,000 m2 Airport Münster-Osnabrück


340,000 m2 Airport Köln-Bonn


32,000 m2 Airport Dresden


61,000 m2 Airport Bremen


54,000 m2 Airport Düsseldorf


Car parks for car manufacturers


7,000 m2 BMW


68,000 m2 Daimler / Mercedes Benz


33,400 m2 Audi


89,500 m2 VW


20,000 m2 Opel


25,600 m2 Ford


Car parks for 13 IKEA stores 


167,000 m2 Total surface


International projects


10,500 m2 Tiroltherme Lengenfeld (AT)


4,700 m2 Car park Dreispitz, Basel (CH)


32,000 m2 Car park exhibition area, Zürich (CH)


60,000 m2 Car park Duda, Sosnowiec (PL)


10,000 m2 Car park Wroclaw (PL)


45,000 m2 Car park Bouillon, Luxemburg (L)


13,500 m2 City centre Kirchberg, Luxemburg (L)


8,000 m2 Car park de Boogert, Rijswijk (NL)


10,000 m2 Car park WFC, Amsterdam (NL)


10,500 m2 Car park Rijnstate Hospital, Arnheim (NL)


11,000 m2 Car park Makro, Vianen (NL)


5,300 m2 Car park Medway Maritime Hospital, Kent (GB)


11,000 m2 Administration office, Istanbul (TR)


1,000 m2 Victoria prison, Hong Kong (HK)


Hoesch Additive Floor®ThyssenKrupp Bausysteme
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