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The demands on modern building  
materials are always increasing. Comfort 
standards are rising. Fast, high-quality 
solutions are being sought. fermacell 
offers ideal cement-based drywall 
products for drywall applications. 
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2. fermacell Powerpanel H2O

2.1 Product description

Outdoor applications
n  Suspended ceilings
n  Rear-ventilated rainscreen cladding

Surface
Decorative concrete surface: the 
visible side with a smooth finish and 
punch mark, and the back side 
lightly corrugated or sanded down 
for calibration. Cement-gray color. 

Coating
Perfect subsurface for renders and 
coatings of paint.
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Quality properties of fermacell 
Powerpanel H2O boards are routinely 
checked through in-house monitoring 
and furthermore subjected to constant 
quality control (third-party inspection) 
by official material testing agencies 
within the scope of surveillance 
agreements. The standards of the 
Construction Products Directive are 
met in addition to the specific 
regulations of the European Technical 
Approval. Powerpanel H2O boards 
have a corresponding CE label. 

European Technical Approval No. 
ETA-07/0087 attests the suitability of 
Powerpanel H2O as a building panel 
for non-load-bearing interior partitions, 
as component cladding in interior and 
outdoor applications, and as a 
render board for facades as well as 
for suspended ceilings.

Building biology

The Institute for Building Biology 
(Rosenheim) has tested Powerpanel 
H2O and its manufacturing 
processes with respect to healthy 
habitation and environmental 
protection. Because of the excellent 
test results, Powerpanel H2O was 
awarded the “Tested and 

    Recommended by IBR" seal.    The  
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With General Building Inspectorate Approval No. 

Z-31.4-181, the fermacell Powerpanel H2O Exterior 

facade system can now be applied as rear-ventilated 

rainscreen cladding and used in outdoor supsended 

ceilings.
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fermacell Powerpanel H2O is a 
cement-bonded, light-concrete 
building panel with a sandwich 
structure and a top layer reinforced on 
both sides with an alkali-resistant 
glass fiber mesh. It offers plenty of 
advantages with highly fire-resistant 
wall and ceiling constructions. 

2.2 Proof of applicability, labeling, 
structural physics

1
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fact that the prestigious Eco Institute 
(Cologne) awarded Powerpanel H2O 
the “Emissions-Free Product" 
certificate     shows that it conforms to 
strict health and ecological 
requirements. General Building 
Inspectorate Approval No. 
Z-31.20-163 verifies that 
Powerpanel H2O is  non-hazardous 
to human health.



Fire protection
Because of their purely mineral 
composition, Powerpanel H2O boards 
are non-flammable and fulfill Class A1 
requirements in accordance with DIN 
EN 13501-1. Building regulations 
determine the required fire protection 
for building materials. 

General advanatages of Powerpanel H2O

Easy processing
You can process fermacell Powerpanel 
boards without special tools. 

Extremely stable and light
Powerpanel boards are composed of 
fiberglass-reinforced light concrete. They are 
stable and able to withstand low-weight 
mechanical load. 

H2O
Simple fastening
You can fasten Powerpanel H2O 
boards to substructures with screws, 
nails, or brackets. 

Key Figures

European Technical 
Approval

ETA-07/0087

Building Material Class  
(accord. to EN 13501-1)

nonflammable, A1

Board thickness 12.5 mm

Board dimensions 1000 × 1250 mm
2000 × 1250 mm
2600 × 1250 mm
3010 × 1250 mm 1)

Size tolerances: 
Lengths, widths

± 1 mm

Thickness tolerance ± 0.5 mm

Bulk density ~ 1000 kg/m³

Area density ~ 13 kg/m²

Equilibrium moisture content ~ 5 %

Water vapor diffusion 
resistance number μ 
(accord. to DIN EN 12572)

56

Thermal conductivity λ10, tr 
(accord. to DIN EN 12664)

0.173 W/(mK)

Thermal insulation resistance 
R10, tr (accor. to DIN EN 12664)

0.07 (m²K)/W

Specific   heat   capacity cp 1000 J/(kgK)

Alkalinity (pH-value) ~ 10

rel. Length variation 
(accord. to EN 318)

0.15 mm/m 2)

0.10 mm/m 3)

1) Delivery possible on request, customization
2) b/w 30 % and 65 % rel. LV
3) b/w 65 % and 85 % rel. LV

2.3  Board storage and
transport

fermacell Powerpanel H2O boards are 
delivered lying flat on pallets. They 
should always be stored flat on a level 
support. Upright storage can lead to 
deformation of the boards and 
damage to the edges. Since the 
stacks of boards will be laid down on 
ceilings, it is mandatory that the 
latter’s load capacity be taken into 
account. Owing to their resistance to 
water and freezing temperatures, it is 
possible to store them outdoors. 
Nevertheless, because of eventual 
surface treatment, the boards should 
be furnished with a water-repellant 
barrier and the construction company 
should eliminate external 
contamination.

It is possible to transport boards 
horizontally with a lifting cart or other 
board transport vehicle. Individual 
boards should always be carried 
upright. Tools, so-called slab grabs/
board carriers, will make manual 
transport easier. If these tools are not 
available, the handlers should wear 
gloves.  

2.4 Construction site
 conditions

Like all materials used in 
construction, Powerpanel H2O boards 
are also subject to expansion and 
shrinking under the influences of 
temperature and humidity. To 
implement flawless drywall installation 
for walls and ceilings, one should 
adhere to the following processing 
conditions:
n  Soaked boards may be processed 
only after they dry completely. 
Damaged materials should not be 
installed. 
n  Minor spalling or offsetting 
between the boards can be evened 
out with the fermacell Powerpanel 
Surface Spatula.

4

The withdrawal of the wooden pallets 
should be arranged with the respective 
specialist supplier.  



3. Powerpanel H2O Exterior

3.1  Areas of application

European Technical Approval ETA 
07/0087 verifies that Powerpanel H2O 

is suitable as a render board for 
facades and outdoor suspended 
ceilings.

At the end of 2009, the German 
Institute for Building Technology 
(DIBt) announced that in Germany 
approval is required to use cement-
bonded construction boards in rear-
ventilated facades and outdoor 
suspended ceilings.

This was granted to the "fermacell 
Powerpanel H2O Exterior" facade 

system as
n  render board in rear-ventilated 
rainscreen cladding and in
n outdoor suspended ceiling (with 

weatherproof coating applied).

3.2  Durability

n Rear-ventilated rainscreen 
cladding and outdoor suspended 
ceilings are constantly subjected to 
changing weather conditions. 
Specialist designers must keep this 
in mind by determining the 
construction material to be employed 
and considering the appropriate 
safety measures. 
n When combining different 
construction materials, their 
compatibility with one another must 
be ensured.

The load-bearing capacity for the varieties of fasteners 
used in facades, which are mentioned in the appendices 
of General Building Inspectorate Approval No. 
Z-31.4-181, has already been proven.

3.3 Design with data from General Building  
Inspectorate Approval No. Z-31.4-181

In designing the outdoor structural 
components, the wind load must be 
calculated first. In doing so various 
parameters must be considered, such as: 
n  Installation height
n  General location (coast, mountains…), 
n  Altitude,
n  Orientation (cardinal direction).

In addition to the wind loads, the 
following loads must be considered as 
proof of standard security according to 
the DIN EN 1991-1 series of standards: 
n  Dead load incl. coating
n  Snow and ice loads
n  Influences from pressure

It is not the object of the General 
Building Inspectorate Approval to prove 
that the substructure is anchored to the 
load-bearing subfloor. The load-bearing 
capacity and anchorage of the 
substructure or suspension must be 
verified by a specialist designer or 
structural engineer. 

The proof must include all structural 
components, joints, and connecting 
elements of the substructure, as well 
as their anchorage to the load-bearing 
unit, but also special loads in facades 
or ceiling surfaces, e.g. sun protection 
features and lighting, which must be 
secured in the load-bearing 
substructure. 

A suitable design procedure must be 
used relative to the type of 
substructure. 

Design can begin with the initial 
values of the wind load and of the 
dimensioned substructure.
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4. fermacell Powerpanel H2O as render board for 
rear-ventilated rainscreen cladding

        ventilated rainscreen
        cladding (VHF)

n With proper attachment, the 
facade cladding in the VHF system is 
durable and provides for the longevity 
of the building. 

n The assimilable insulation ensures 
the greatest possible thermal storage 
for the inner building components. 
n Cooling by heat loss in winter as 
well as heating in summer are 
markedly reduced through the 
application of insulation materials.
n Virtually any insulation thickness is 
viable. 
n The structure’s tolerances can be 
balanced. 
n In partial demolition, the facade 
system can be completely taken to 
pieces in sustainable ways.
n Moisture can be conducted away 
through the rear-ventilated space.

4.2  General    remarks

DIN 18516-1:2010-6 regulates the 
requirements and testing principles 
for outdoor rear-ventilated wall 
claddings. 

In rear-ventilated rainscreen 
claddings, the functions of the 
weatherproofing and the thermal 
insulation are designed to be 
separate.

4.1       Advantages of tear-   n  As per DIN 18516-1, Article 4.2.2, 
rear ventilation is necessary to 
reduce humidity in the building, 
to channel off potentially invasive 
precipitation, to separate the cladding 
from the insulation layer or from the 
wall surface, and to channel off 
condensation water on the interior of 
the cladding. These requirements are 
ordinarily fulfilled if the housings are 
arranged with a spacing of at least 20 
mm from the exterior wall or insulation 
layer. The air behind the facade 
cladding can circulate through the 
space between the facade panel and 
the insulation, and existing moisture 
can eventually be conducted away 
(see figure below). 
n “Ventilation holes and air vents 
must be provided for outdoor rear-
ventilated wall claddings. These must 
have--at least at the foot of the building 
and the edge of the roof--a diameter of 
at least 50 cm2 per 1 m of wall length. 
In the dado, the openings for rear-
ventilating the outdoor wall cladding 
with a width of over 20 mm must be 
secured through the louver.” (as per 
DIN 18516-1) The specifications are 
drawn up by the specialist designer/
structural engineer. 
n A suitable thermal insulation in the 
gaps is installed to fulfill the Energy 
Saving Ordinance [EnEV]. The 
necessary insulation thickness is 
determined by the specialist designer. 

n Thermal insulation represents an 
essential component within a rear-
ventilated rainscreen cladding, and forms 
a closed system together with the 
substructure and the cladding. According 
to DIN 18516-1, Article 7.3, only insulation 
materials that are standard or approved by 
the General Building Inspectorate may be 
used, which fulfill the requirements of 
Model WAB* according to DIN 4108-10.  

Additional details concerning the 
selection of material or the fastening of 
the thermal insulation must be 
determined by the designer.

An appropriate proof of stability must be 
produced in accordance with the 
respective state building code. 

Channeling off condensate and 
condensation water

* Exterior wall insulation behind
cladding
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4.3  Implementation

The specifications for cutting must be 
taken from Chapter 5.1 of the 
handbook: “fermacell Powerpanel H2O 
– Design and Processing of Wet Room
Boards.” Owing to better handling, it is 
recommended to use 2000 x 1250 mm 
boards for installation in the building. 
However, lengths of up to 3000 mm 
can also be used in prefabricated 
elements. There must always be at 
least two board edges running parallel 
to each other on the substructure. The 
Powerpanel H2O boards should be 
fastened closely abutting the 
substructure (not glued, joint width ≤ 1 
mm).

The building’s movement joints must be 
adopted in the substructure as well as 
in the cladding. To compensate for 
thermal load, expansion joints must be 
arranged in the facade, spaced at most 
25 m apart, both horizontally and 
vertically. Appropriate profiles are 
obtainable at the various substructure 
manufacturers.

The substructure can be selected from 
between two systems, but a 
combination of substructure versions 
is prohibited. 

Version 1 – Wood substructure
In accordance with DIN 18516-1, the 
standard construction of a rear-
ventilated rainscreen cladding on a 
wood substructure is composed of 
multiple levels. The facade cladding is 
secured to the battens with fastening 
elements. As a general rule, the 
battens (minimum cross-section of 80 
x 35 mm at the butt joint) are 
arranged vertically and connected to 
the counterlathing with screws.

To achieve greater insulation 
thicknesses, the vertical battens, 
instead of the counterlathing, can be 
fixed to appropriate (metal) brackets or 
U-brackets (see Figure 2, if nec. with 
thermal separation elements). The 
spacers must be resistant to corrosion. 
The load-bearing capacity of the 
connection of the battens and 
counterlathing, or battens and brackets 
or U-brackets, must be verified in 
design and structural engineering 
analysis. Verification of the load-
bearing capacity of the wood 
substructure takes place according to 
DIN EN 1995-1-1. 

To anchor the substructure to the load-
bearing wall, screw anchors (screw-
dowel combination) approved by the 
General Building Inspectorate must be 
used exclusively. Proof of the load-
bearing capacity for the combination 
must be furnished from the dead load 
and wind loads in accordance with DIN 
EN 1995-1-1. Fire protection 
specifications of the respective state 
building code must be heeded. 
Customarily, wood substructures may 
be installed up to a building height of 
22 m.

The use of technically dried wood with 
an installation humidity of ≤ 20 %, 
under the roof or covering, satisfies on 
its own the DIN 68800-2 requirements 
for modern building measures to 
prevent fungal and insect damage. 
However, we recommend using self-
adhesive EPDM tape to protect the 
wood substructure from moisture 
potentially coming in (see Figures 1 to 
3).  

≥35 mm

 ≥80 mm

≤1 mm

Figure 3: Closely abutting 
board joint (joint width ≤ 1 
mm) with rendering

Board assembly on wood 
substructure for rendering

Figure 1: Version with counterlathing

Figure 2: Version with metal U-
brackets
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To ensure durability, the possibilities of 
preventatively designed wood 
protection must be considered as a 
matter of priority.



Board assembly on aluminum substructure for 
rendering

Closely abutting board joint (joint width ≤ 1 
mm) with rendering

Directly applied render system, e.g. the Powerpanel 
HD Render System

 1 fermacell HD Lightweight Mortar 5–6 mm  

 2     fermacell HD Reinforcing Mesh

  3 fermacell HD Lightweight Mortar  2–3 mm

≤1 mm 1

2

3

Version 2 – Aluminum substructure
An aluminum substructure can also be 
used as an outdoor supporting structure. 
The load-bearing capacity must be 
verified according to DIN EN 1991-1-1. 
Several aluminum substructure systems 
approved by the General Building 
Inspectorate are offered, e.g. by BWM. 
As a general rule these are composed of 
wall brackets and supporting beams and 
their connec tion differentiates
between fixed and floating anchors. 
They must have a minimum thickness of 
2 mm and may not exceed the 
maximum length of the substructure 
profile. (All additional specifications
must be taken from the General Building 
Inspectorate Approval). 

n In order to ensure that the aluminum
substructure will operate without 
tension, it is absolutely necessary to take  
into account the preparation of fixed  
and floating anchors  in the substructure 
assembly. For the floating anchor, the 
connection element (rivet) is set into a 
slotted hole. Then the fixed anchor is 

into a corresponding round 
hole (see Detail A), whereby fixed 
anchors are always arranged in the 
the center of the supporting profile. 
n The use of thermal separation 
elements between the load-bearing wall 
and the spacers reduces thermal bridging 
of the aluminum substructure. The 
thermal separation elements are provided 
by substructure manufacturers.
n We recommend pre-drilling the 
boards in the horizontal position (fixed 
anchors Ø 5.1, floating anchors Ø 8.0) 
and subsequently placing and aligning 
them on the substructure. The board’s 
fixed anchors should be centered 
horizontally on a plane in the vertical 
profile arrangement. In the next step, the 
substructure profile is drilled through the 
existing board holes. Finally the board 
can be fastened with a rivet (with the 
help of a rivet setter).  

Detail A: Preparing fixed 
and floating anchors

≥75 mm
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As weatherproofing, fermacell
Powerpanel H2O must be equipped
with a render system composed of a
reinforced undercoat and a top coat
(finishing coat). The render systems are
deposited with the German Institute for
Building Technology, like the fermacell
Powerpanel HD Render System, which
conforms to Class A2.

Powerpanel HD Render System 
For coating the fermacell Powerpanel 
H2O, the approved system of fermacell 
Powerpanel HD is suitable. This is 
composed of fermacell Powerpanel 
HD Joint Reinforcement and directly 
applied fermacell Powerpanel Render 
System.

Implementation

Powerpanel HD joint reinforcement 
We recommend Powerpanel HD joint 
reinforcement in areas with increased 
visual requirements, however this is 
not subject to approval. 

n All board materials are pasted over 
with self-adhesive fermacell HD  
Joint Reinforcement Tape.

n Directly afterwards the 
reinforcement tape is coated with 
fermacell HD Reinforcing Adhesive  
over its entire width. The Reinforcing 
Adhesive depends on the temperature 
and relative air moisture.

n The fasteners must be dabbed 
with fermacell Reinforcing 
Adhesive in order to ensure further 
weatherproofing. Dabbing is not 
required for stainless-steel or 
aluminum fasteners. 

Applying the Render System
n Processing conditions: During the 
processing and drying phases, the 
ambient and underground 
temperatures may not be below + 5 °C 
or above + 30 °C. Do not process in 
direct sunlight, strong wind, fog, or 
high humidity. In this regard, we refer 
to the leaflet “Rendering in high and 
low temperatures” by the German 
Stucco Association. 
n Pre-treatment of the boards with 
fermacell Deep Primer is 
recommended. 
n Reinforcing layer (undercoat) – 
Reinforcement of all facade corners 
with appropriate corner brackets – 
Applying diagonal reinforcement to the 
corners of the facade openings 
(windows and doors) – Applying 
fermacell HD Lightweight Mortar all 
over and embedding fermacell HD 
Reinforcing Mesh extensively with 
sufficient overlapping in the outer third 
of the reinforcing layer – Layer 
thickness of 5-6 mm.
 n Finishing coat – Smooth surface 
layer: After the reinforcing layer 
hardens (1 day), the lightweight mortar 
is applied and smoothed to a thickness 
of 2-3 mm.
n Customary paints without a 
diffusion barrier, e.g. silicate- or 
silicone-resin-based, are 
recommended as an exterior finish.

Proof of additional weatherproofing 
systems
Render systems, which meet ETAG 004 
requirements, can likewise constitute 
suitable weatherproofing. For this 
reason the bonding strength between 
the render system and the fermacell 
Powerpanel H2O board, as well as the 
crack-bridging effect of the coating 
system on the board, must be verified by 
the respective render manufacturer for 
every single case.

Proof of fire protection (A2 or B1) for 
the chosen render system must be 
tested and proven on the fermacell 
Powerpanel H2O board. The facade 
system is either nonflammable or hardly 
flammable depending on the property of 
the render system. 

Version with aluminum 
substructure

4.4  Coating the surface
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n After a drying time of about 24 
hours, it can be gone over again with 
the HD Render System  (+20 °C and 
50% rel.  humidity).



4.5 Spacing for anchors and fasteners 

Substructure and fastener spacing 
based on wind loads in rear-
ventilated rainscreen cladding 
For the maximum wind load levels and 
the cases of application shown in 
Table 1, the stability for the  fermacell 
Powerpanel H2O Exterior facade 
system has been proven in windy 
conditions called for by the approval 
methods of the General Building 
Inspectorate Approval No.
Z-31.4-181.

The design gives other wind loads as 
specified in Table 1, so the load-
bearing capacity and usability are 
proven by preparing an object-
oriented structural engineering 
calculation. The design values 
essential for this can likewise be 
obtained from the General Building 
Inspectorate Approval.

The individual design makes it 
possible to vary the fasteners 

as well as the substructure in type 
and spacing. Thus, if necessary, an 
anchor spacing of at most 625 mm is 
possible.

The minimum corner and edge 
clearance of all possible fasteners 
is at least 25 mm. 

If necessary, the anchor spacing 
must be reduced at the corners 
and edges of the building.

Wind loads Fastener Substructure Maximum 
substructure spacing

Number and spacing of fasteners 
in a 1500-mm-long board

w [kN/m2] mm

≤ 1.6 Spax stainless-steel screw 4 × 35 mm Wood 420 4 rows of 9 pcs. / max. 181 mm

fermacell Powerpanel H2O screw 3.9 × 35 mm

≤ 1.8 DUO-FAST stainless-steel threaded nail 2.1 × 45 mm Wood 420 4 rows of 8 pcs. / max. 207 mm

Haubold stainless-steel bracket KG 740 C RF above avg. 1.5 × 40 mm

≤ 2.0 SFS facade screw TW-S-D12-4.8 × 38 mm Wood 420 4 rows of 7 pcs./ max. 242 mm

≤ 2.4 Haubold stainless-steel bracket KG 740 C RF above avg. 1.5 × 40 mm Wood 420 4 rows of 10 pcs. / max. 161 mm

DUO-FAST stainless-steel threaded nail 2.1 × 45 mm

SFS facade screw TW-S-D12-4.8 × 38 mm

GESIPA large head blind rivet Alum/SST K14-5.0 × 25 mm Aluminum 4 rows of 8 pcs. / max. 207 mm

≤ 2.8 GESIPA large head blind rivet Alum/SST K14-5.0 × 25 mm Aluminum 420 4 rows of 9 pcs. / max. 181 mm

Table 1: Substructure and fastener spacing per 1250 × 1500 mm board based on wind loads on rear-
ventilated rainscreen cladding

Foundations
The values specified in the following 
tables can be used as design 
foundations for facades with 
fermacell Powerpanel H2O. The 
load-bearing capacity and usability of 
the fermacell Powerpanell H2O 
Exterior facade system must be 
proven in an object-oriented way. 
The tables take into account the 
stress of the boards and the load-
bearing capacity of the fasteners.

A combination of fasteners is prohibited.

Usability
For the proof the usability, a 
l/200 sagging of the facade was 
assumed in creating the table.

l/300 should be used for facades with 
higher demands.

Design values according to 
GBIA No. Z-31.4-181 
Flexural strength of fermacell 
Powerpanel H2O:
fk = 8.0 N/mm²
Em = 4200 N/mm²

Partial safety factor values:
γconstant = 2.5
γvariable = 1.5 
γmaterial = 2.1 

k-factorceiling = 0.87 

Dead load:
Board 
gPP H2O = 12.5 kg/m² 

Coating (facade / suspended ceiling) 
grender 10 kg/m² = 10.0 kg/m²
grender 20 kg/m² = 20.0 kg/m²
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Substructure spacing
Owing to the handling and scaffold 
height, we recommend using 2000 x 
1250 mm boards in facade application.

The following substructure spacings 
arise from this, specified in the table 
below (see Figure 4):
n 62.5 cm
n 42.0 cm 
n 31.5 cm

Calculating the maximum wind 
action – Table for basic designs 
Calculating the maximum possible wind 
action with a permissible bending of  
l/200.

Substr. spacing [cm] Wind Wmax [kN/m²]

62.5 1.08

42.0 3.00

31.5 5.33

Central
tension [N]

62.5* 42.0 31.5

Rows: 3 Rows: 4 Rows: 5

Wind load [kN/m²] Wind load [kN/m²] Wind load [kN/m²]

Number of fasteners per row: 7 gives a fastener spacing of 335 mm in a 2000 × 1250 mm 
board, corner and edge clearance of 25 mm

GESIPA blind rivet (see 
Example 1)  

580 0.84 1.26 1.68

SFS facade screw 580 0.84 1.26 1.68

Spax stainless-steel screw 485 0.71 1.05 1.40

fermacell Powerpanel H2O 
screw

385 0.56 0.83 1.11

DUO-FAST threaded nail 305 0.44 0.66 0.88

Haubold stainless-steel bracket 295 0.43 0.64 0.85

Number of fasteners per row: 9 gives a fastener spacing of 250 mm in a 2000 × 1250 mm 
board, corner and edge clearance of 25 mm

GESIPA blind rivet 580 1.08 (1.13)* 1.68 2.24

SFS facade screw 580 1.08 (1.13)* 1.68 2.24

Spax stainless-steel screw 485 0.95 1.41 1.88

fermacell Powerpanel H2O 
screw

385 0.75 1.12 1.49

DUO-FAST threaded nail 305 0.59 0.89 1.18

Haubold stainless-steel bracket 295 0.58 0.86 1.14

Number of fasteners per row: 11 gives a fastener spacing of 200 mm in a 2000 × 1250 mm 
board, corner and edge clearance of 25 mm

GESIPA blind rivet 580 1.08 (1,41)* 2.10 2.81

SFS facade screw 580 1.08 (1,41)* 2.10 2.81

Spax stainless-steel screw 485 1.08 (1,18)* 1.76 2.35

fermacell Powerpanel 
H2O screw

385 0.94 1.40 1.86

DUO-FAST threaded nail 305 0.74 1.11 1.48

Haubold stainless-steel bracket 295 0.72 1.07 1.43

Calculation of the maximum wind action based on substructure and 
fastener spacing

2000

1250

335

31.5 31.5 31.5 31.5

42 42 42

62.562.5

Figure 4: Possible substructure 
spacings in a 2000 × 1250 mm board

Example 1:
Wind load: 1.68 kN/m² 

Board size: 2000 × 1250 mm   
Fastener: GESIPA blind rivet 
Fastener spacing: 335 mm  
Number of fasteners: 7 pcs. × 5 
rows 

Substructure spacing: 31.5 cm 
Edge and corner clearance: 25 mm

* Due to deformation, the design values appear potentially lower.
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5.1 Advantages of
         suspended ceilings

Outdoor suspended ceiling systems 
are used as dry mortarless 
construction in a variety of structures. 
The advantages of this lie in the 
simple construction method with 
customary components as far as 
possible for the drywall installation.

5.2  General    remarks

Outdoor ceilings are constantly 
subjected to changing weather 
conditions. Moreover, suspended 
ceiling systems are mechanically 
stressed by wind load (wind uplift/
pressure).

As per DIN EN 1995-1-1, for proof of 
usability it is recommended that the 
sagging of suspended ceilings be 
restricted to l/300.

5. fermacell Powerpanel H2O outdoor suspended
ceilings

Besides wood substructures, metal 
systems are also available. In the 
selection of substructure, particularly 
outdoors, the requirements for 
corrosion protection must be followed. 
In combining different materials, the 
compatibility must be tested. The 
respective moisture stress and the 
resulting corrosiveness categories (see 
table below) must be determined by the 
specialist designer.  

Here the term of protection is divided 
into three time spans—low, middle, 
and high—according to DIN EN ISO 
12944. The normatively regulated term 
of protection requires maintenance and 
care according to the rules, and helps 
the principal determine suitable 
inspection intervals.

For the proof of load-bearing capacity 
and usability an object-oriented 
structural engineering calculation must 
in principle be made by the user 
(specialist). At the same time the 
impacts of the dead load of the 
suspended ceiling, of the wind, snow, 
and ice loads as well as of the 
restraints (e.g. by deformations) must 
be taken into account.

The proof must take into account all 
building components, fasteners, as well 
as the anchorage in the load-bearing 
component. In using thin-walled metal 
profiles (drywall profiles), the suitability 
in the system (rigidity of the profile, 
load-bearing capacity of the fasteners) 
must be verified according to DIN 
18168-2 or DIN EN 13964, that is, by 
an official test. Pressure-resistant 
suspending brackets, which must pass 
the performance test according to DIN 
13964, Appendix G, should be used 
with a minimum load-bearing capacity 
of 0.25 kN per bracket. The corrosion 
protection must be chosen relative to 
the installation circumstances.

The capacity of the entire ceiling 
construction should be verified by 
structural engineering calculation.  

Factors like wind loads, the surface of 
the suspended ceiling and of the ceiling 
structure, and the suspension height, 
play a significant role in this.
n For anchoring the substructure to 
the load-bearing wall or ceiling, screw 
anchors (screw-dowel combination) 
approved by the General Building 
Inspectorate must be used exclusively. 

Corrosiveness categories Examples for typical environments

outdoors indoors

C 3 
moderate

City and industrial atmosphere, moderate pollution from 
sulfur dioxide, coastal areas with minor salt load

Production rooms with high humidity and some air pollution, e.g. 
facilities for manufacturing foodstuffs, laundries, breweries, and dairy 
factories.

C 4  
strong

Industrial areas and coastal areas with moderate salt 
load

Chemical facilities, swimming pools, boathouses in saltwater

C 5 M 
very strong (ocean)

Coastal and offshore areas with high salt load Buildings or areas with almost constant condesation and with 
strong pollution

The following corrosiveness categories and examples are valid for use according to DIN 55634 and DIN EN ISO 12944-2:
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5.3 Corrosion protection

Corrosion protection depends on the 
framework conditions. Requirements for 
corrosion protection in metal 
substructures are formulated in different 
standards, e.g. in DIN18168-1, Table 2, 
or DIN EN 13964, Table 7 (wear 
classes) and Table 8 (corrosion 
protection classes). An equivalent 
corrosion protection is permitted if the 
proof is obtained by Test Certificate. 
For wood substructures, Usage Class 2 
according to DIN EN 1995-1-1 must be 
applied.

The corrosion protection of the 
substructure basically depends on
n the environmental conditions of the 
installation site,

n the designated term of protection, 

n the availability of a visual control, 

n the safety-relevance of the building 
components.

The corrosiveness categories 
according to DIN EN ISO 12944-2, 
which describe the resistance of a 
metal building component to a certain 
corrosion load (see tables on Page 12, 
below) as well as the term of protection 
according to DIN EN ISO 12944-1, can 
be helpful in determining the necessary 
corrosion protection. The term of 
protection describes the time frame 
from the beginning of the stress to the 
first part replacement. It is considered 
to be a technical parameter for 
determining the methods for regular 
maintenance and care and does not 
represent any warranty period.  

5.4  Implementation

In using fermacell Powerpanel H2O 
boards as cladding for suspended 
ceilings, small-sized 1000 mm x 1250 
mm boards are used. There must always 
be at least two facing board edges 
abutting each other on the substructure. 
Rigid fittings on adjoining [ascending] 
building components are prohibited.

The movement joints of the building 
must be adopted in the substructure as 
well as in the cladding. 

To compensate for thermal loads, 
movement joints are spaced a 
maximum of 15 m apart in  the 
suspended ceiling. The maximum 
permissible surface area that may be 
implemented without joints in the 
suspended ceiling is 15 x 15 m. Special 
loads (such as lamps, for example), 
independent of the cladding boards, 
must be introduced in the load-bearing 
subfloor. Powerpanel H2O boards that 
are closely abutting (not glued, joint 
width ≤ 1 mm) must be fastened to the 
substructure.. 

Here the spacing for the anchors as 
well as for the fasteners must be 
reduced through the constant action 
of the dead load. 

Version 1 – Wood substructure 
The wood substructure on outdoor 
suspended ceilings can be completed 
in conformity to the specifications of 
the facade application.

Version 2 – Aluminum substructure 
The aluminum substructure on outdoor 
suspended ceilings can be completed in 
conformity to the specifications of rear-
ventilated facades.

Version 3 – Steel substructure
The suspensions of the ceiling 
constructions must be com pleted with 
compressive and shear rigidity and 
secured against folding as needed on a 
case-by-case basis. The suspension 
must then be anchored in the raw ceiling 
with a sufficient number of approved 
anchors and in sync with the respective 
subfloor. The steel substructure’s

 load-bearing capacity is proven  
according to DIN EN 1993 series 
standards.
n As a general rule, customary
suspensions like vernier hangers are 
used for suspended ceilings. The cross-
section of the suspension should be 
measured so that the structural security 
of the ceiling (incl. additional loads) 
hanging from it is guaranteed.

n The spacing of the substructure’s 
movement joints must be determined by 
a structural engineer/specialist designer.

For fastening Powerpanel H2O boards, 
fermacell Powerpanel H2O screws of 
3.9 x 35 mm are used (ETA 07/0087 
contains technical specifications for 
fermacell Powerpanel H2O boards 
and fermacell Powerpanel H2O 
screws).

The spacing for the substructure and 
fasteners must be calculated by a 
structural engineer or profile 
manufacturer. A combination of 
substructure versions or different 
fasteners is prohibited. 
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Supsended ceiling cladding with fermacell Powerpanel H2O

Alternative weatherproofing system

In all previously mentioned 
substructure versions, fermacell 
Powerpanel H2O boards must be 
provided exclusively with a surface 
coating. For guaranteeing an effectively 
durable weatherproofing of the 
suspended ceiling cladding, a coating 
system tested according to ETAG 004, 
such as fermacell Powerpanel HD 
Render System, must be installed. The 
same details apply as in rear-ventilated 
facades (see Chapter 2: Surface 
Coating).

Alternative weatherproofing systems 
Coating materials and coating systems 
with Class A4 crack-bridging features 
may also be used for suspended 
ceilings. Depending on the coating 
material or coating system, the 
suspended ceiling is nonflammable or 
hardly flammable, such as the coating 
with fermacell Powerpanel 
Mesh Tape, tested within the scope of 
General Building Inspectorate 
Approval No. Z-31.4-181, and KEIM 
Soldalit Facade Paint.

Weatherproofing system of fermacell 
Powerpanel Mesh Tape and the KEIM 
Soldalit coating system
This coating system has obtained the 
fire protection classification A2 in the 
fermacell Powerpanel H2O board 
system and can consequently be 
installed at a height of up to 100 m 
above ground level. 

fermacell Powerpanel Mesh Tape 
Powerpanel Mesh Tape is a Class 
A2 (nonflammable) glass fiber 
matting. It is resistant to water and 
weather, as well as to chemicals and 
rotting, and is available in 1 x 50 m 
rolls. 

For additional specifications please 
refer to the product data sheet, which 
is available for you to download at 
www.fermacell.de.

KEIM Soldalit Facade Paint
KEIM Soldalit is a silicate paint, which 
comes in rough (KEIM Soldalit 
Coarse) and in fine (KEIM Soldalit) 
versions. Both versions conform to 
Class A2-s1, d0 (nonflammable).

By the somewhat granulated structure 
of KEIM Paint, Soldalit Coarse 
additionally acts as a structural 
counterpoise and equalizer. With the 
finer paint KEIM Soldalit, the finishing 
coat provides for a finer surface 
structure. Refer to the manufacturer’s 
product data sheet for further details.

Implementation
fermacell Powerpanel H2O boards 
must be pre-treated with fermacell 
Deep Primer before painting.

 fermacell Powerpanel H2O

Version with wood substructure

fermacell Powerpanel H2O

Version with  corrosion-resistant 

metal substructure

5.5 Coating the surface
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Powerpanel HD joint reinforcement
We recommend Powerpanel HD joint 
reinforcement for ensuring increased 
visual requirements (avoiding hairline 
cracks in the joint area). 
n All board materials are pasted 
over with self-adhesive fermacell HD 
Reinforcement Tape.

 n After this, the Reinforcement Tape 
is coated over its entire width with 
fermacell HD Reinforcing Mesh. 
Depending on the temperature and 
relative humidity, the Reinforcing Mesh 
can be gone over with a coat of paint 
after a drying period of about 24 hours 
(+ 20 °C und 65% rel. humidity). 

Priming coat
fermacell Powerpanel H2O boards 
must be pre-treated with 
fermacell Deep Primer before 
painting.

Embedding the mesh
n KEIM Soldalit is put on close as 
an embedding layer for the fermacell 
Powerpanel Mesh Tape to follow. 

n fermacell Powerrpanel Mesh Tape is 
inlaid by the roll or cut in the still-wet 
coat, wrinkle-free and bubble-free, 
with an overlapping width of about 5 
cm. Therefore it should be considered, 
that the mesh does not directly 
overlap the joints and, if necessary, 
that the Joint Reinforcement is not 
damaged by the subsequent double 
cut. 

n After the double cut, remove both 
shoulders and seamlessly join the 
fermacell Powerpanel Mesh Tape 
to the joint.

n After this, the entire surface—wet-
on-wet—is coated with KEIM Soldalit. 

n The overall consumption of KEIM 
Soldalit paint for embedding the 
fermacell Powerpanel Mesh Tape 
is 0.7-0.9 kg/m².

Coating and color design
 n After a drying period of at least 12 
hours, the next step is to apply KEIM 
Soldalit Coarse as a slurry coating 
(structural counterpoise) in the desired 
hue.  

n After another drying period of at 
least 12 hours, KEIM Soldalit is 
applied as a final coat in the desired 
hue. KEIM Soldalit Coarse is not 
suitable as a final coat. 

n The overall consumption of the 
KEIM Soldalit Coarse slurry coat
about 0.30 kg/m², while that of the final 
coat with KEIM Soldalit is 0.25-0.30 
kg/m². You will find additional product 
details for KEIM Soldalit and KEIM 
Soldalit Coarse at www.keimfarben.de.

5.6 Spacing for
         anchors and 
         fasteners

Spacing for anchors and fasteners 
based on wind loads on wood, 
aluminum, and special metal 
substructure in outdoor suspended 
ceilings
The load-bearing capacity and 
usability are verified by preparing an 
object-oriented structural engineering 
calculation. The design values 
essential for this can likewise be 
taken from General Building 
Inspectorate Approval No. Z-31.4-181. 

The individual design facilitates the 
variation of fasteners as well as of 
substructure in type and spacing. The 
minimum corner and edge clearance 
of all possible fasteners is at least 25 
mm. If necessary, the spacing of 
anchors should be reduced in the 
corners and edges of the building.

Outdoor suspended ceilings on 
special metal substructure
As we already mentioned, outdoor 
suspended ceilings can also be 
completed with basic and load-bearing 
profiles as well as suspensions made of 
corrosion-resistant sheet steel. In thin-
walled metal profiles, the spacing for 
anchors and fasteners must be 
determined by a structural engineer by 
means of a proof of load-bearing 
capacity according to DIN EN 1993 
series standards “Eurocode 3: Design 
and Construction of Steel 
Constructions,” 2010 edition including 
national annexes. In calculating a steel 
substructure several factors must be 
considered, e.g. wind upflift and 
compressive loads, so the absorbable 
load must be reduced. The design 
takes place after the determining 
loading condition. Using the results, the 
spacing for the suspensions and the 
basic profile are determined, taking 
account of the geometry of the profile 
and the strength of the materials. The 
board load determines the maximum 
spacing for the substructure, taking 
account of the partial safety factor 
values for this application.

The weight of the coating applied to the 
board may not exceed 0.20 kN per m². 
The design or analysis of the 
substructure must be conducted by a 
structural engineer or the respective 
profile manufacturer. 
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Foundations
The values specified in the following 
tables can be used as basic 
measurements for suspended ceilings 
with fermacell Powerpanel H2O. The 
verification of the load-bearing capacity 
and usability should in each instance 
be furnished in an object-oriented way. 

The tables take into account the stress 
on the boards and the load-bearing 
capacity of the fasteners.

For suspended ceilings, the amount 
from the constant load with the partial 
safety factor value was increased by 
2.5 for the proof of usability. In doing 
so the increasing deflection from the 
long-term impact of the constant load 
was simplified and the amount of 
deflection due to changing influence 
was taken into account. 

Design values according to GBIA 
Z-31.4-181 
Flexural strength feramcell 
Powerpanel H2O:

fk = 8.0 N/mm²
Em = 4200 N/mm²

Partial safety factor values:
γconstant = 2.5
γvariable = 1.5
γmaterial = 2.1
k-factorceiling = 0.87

Dead load:
Board 
gPP H2O = 12.5 kg/m² 

Coating (facade / suspended ceiling) 
grender 10 kg/m² = 10.0 kg/m²
grender 20 kg/m² = 20.0 kg/m² 

Coating (suspended ceiling only) 
gpaint + mesh 2 kg/m² = 2,0 kg/m² 

Usability
For proof of usability, a l/300 sagging 
of the suspended ceiling was 
assumed in creating the table.

l/500 should be used for facades with 
higher demands.

Substructure spacing
For suspended ceilings we 
recommend using small-sized 100 x 
125 mm boards (see Figure 5).

Contingent on dimensions, the 
following spacings arise as a result of 
considering the orientation and 
arrangement of the substructure:
n 100 cm board width:  
      50 cm and 33.5 cm 

n 125 cm board width: 
      42.0 cm and 31.5 cm. 

These substructure spacings are 
listed in the following tables.

Calculating the maximum wind 
action – Table for basic design
In outdoor suspended ceilings, the 
major mechanical stress of the boards 
results from wind uplift and the 
board’s dead weight with the coating. 
The load direction can be reversed by 
wind pressure and the substructure is 
compressed. Therefore a suspension 
with compressive rigidity, 
corresponding to the determined 
impact, is mandatory. 

Since the dead load and particularly the 
weight of the coating has a significant 
influence on the wind action, three 
coating designs with various weight are 
listed in the following tables.
n Coating with paint and embedded 
mesh (2 kg/m²) 
n Coating with render system (10 kg/m²) 
n Coating with render system (20 kg/m²)

Figure 5: Possible substructure spacing in a 100 × 125 cm or 125 × 100 cm 
board

31.5 31.5 31.5 31.5

424242

33.5
33.5

33.5

50
50
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Calculation of the maximum 
possible wind action with a 
permitted bending of l/300

Substr. spacing [cm] Wind Wmax [kN/m²]

Wind Uplift

50.0 -1.04

42.0 -2.00

33.5 -3.86

31.5 -4.40

Wind Pressure

50.0 1.55

42.0 2.51

33.5 4.20

31.5 4.74

Coating with paint and emedded 
mesh (2 kg/m²) 

Coating with a render system (10 kg/m²)

Coating with a render system (20 kg/m²)

Calculation of the maximum wind action depending on substructure and 
fastener spacing
As specified in General Building Inspectorate Approval No. Z-31.4-181, Article 
4.3, the maximum fastener spacing permitted on suspended ceilings is 200 
mm with screws and rivets and 150 mm with nails and brackets. For this 
reason the fasteners are not specified in the tables if the spacing is equal to or 
above these specifications. 

Central 
tension [N]

Substructure spacing [cm]

50.0* 33.5

Rows: 3 Rows: 4

Wind load [kN/m²] Wind load [kN/m²]

Number of fasteners per row: 7 gives a fastener spacing of 200 mm with board dimensions 
of 1250 × 1000 mm, corner and edge clearance of 25 mm

GESIPA blind rivet (see Example 2) 580 1.54 2.31

SFS facade screw 580 1.54 2.31

Spax stainless-steel screw 485 1.29 1.93

fermacell Powerpanel H2O screw 385 1.02 1.53

Number of fasteners per row: 9 gives a fastener spacing of 150 mm with board dimensions 
of 1250 × 1000 mm, corner and edge clearance of 25 mm

GESIPA blind rivet 580 1.54 2.31

SFS facade screw 580 1.54 2.31

Spax stainless-steel screw 485 1.29 1.93

fermacell Powerpanel H2O screw 385 1.02 1.53

DUO-FAST threaded nail 305 1.08 1.62

Haubold stainless-steel bracket 295 1.04 1.56

* Due to deformation, the wind uplift values appear lower.

Board dimensions: 1250 × 1000 mm

Substr. spacing [cm] Wind Wmax [kN/m²]

Wind Uplift

50.0 -0.84

42.0 -1.80

33.5 -3.73

31.5 -4.26

Wind Pressure

50.0 1.63

42.0 2.59

33.5 4.25

31.5 4.79

Substr. spacing [cm] Wind Wmax [kN/m²]

Wind Uplift

50.0 -0.59

42.0 -1.55

33.5 -3.56

31.5 -4.10

Wind Pressure

50.0 1.73

42.0 2.69

33.5 4.32

31.5 4.86

Example 2:
Wind load: 1.54 kN/m² 
Board size: 1250 × 1000 mm 
Fastener: GESIPA blind rivet  
Fastener spacing: 200 mm  
Number of fasteners: 7 pcs. × 3 rows 
Substructure spacing: 50 cm  
Edge and corner clearance: 25 mm

1000

1250

200
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Central tension 
[N]

Substructure spacing [cm]

42.0 31.5

Rows: 3 Rows: 4

Wind load [kN/m²] Wind load [kN/m²]

Number of fasteners per row: 6 gives a fastener spacing of 190 mm with board dimensions 
of 1000 × 1250 mm, corner and edge clearance of 25 mm

GESIPA blind rivet (see Example 3) 580 1.94 2.59

SFS facade screw 580 1.94 2.59

Spax stainless-steel screw 485 1.62 2.17

fermacell Powerpanel H2O screw 385 1.29 1.72

Number of fasteners per row: 9 gives a fastener spacing of 119 mm with board dimensions 
of 1000 × 1250 mm, corner and edge clearance of 25 mm

GESIPA blind rivet 580 3.11 4.14

SFS facade screw 580 3.11 4.14

Spax stainless-steel screw 485 2.60 3.47

fermacell Powerpanel H2O screw 385 2.06 2.75

DUO-FAST threaded nail 305 1.63 2.18

Haubold stainless-steel bracket 295 1.58 2.11

Board dimensions: 1000 × 1250 mm

Example 3:
Wind load: 1.94 kN/m² 

Board size: 1250 × 1000 mm  
Fastener: GESIPA blind rivet 
Fastener spacing: 190 mm  
Number of fasteners: 6 pcs. × 4 rows 
Substructure spacing: 31.5 cm  

Edge and corner clearance: 25 mm

1250

190

1000
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Building or Construction Site  

Name:  .....................................................

Part of building:  ......................................

Street:  .....................................................

ZIP/Location:  ..........................................

Name and address of the company that 
has manufactured the rear-ventilated 
rainscreen facade or outdoor 
suspending ceiling with a covering 
made of fermacell Powerpanel H2O.

Name:  .....................................................

Street:  .....................................................

ZIP/Location:  ..........................................

Date of manufacture  or construction 
work

Date:  .....................................................

We hereby confirm that the rear-
ventilated rainscreen cladding or outdoor 
suspended ceiling was manufactured 
and installed with a covering of 
fermacell Powerpanel H2O, properly in 
all details and in accordance with all 
regulations of General Building 
Inspectorate Approval No. Z-31.4.181 by 
the German Institute for Building 
Technology in Berlin as well as with the 
processing instructions for fermacell 
Powerpanel H2O.

Declaration of Compliance

For building products or component 
parts not manufactured by the 
undersigned himself, this is likewise 
confirmed, owing to the existing labels 
corresponding to

n the regulations of the General 
Building Inspectorate Approval,

n own controls,
n written confirmation from the 
manufacturer of the building products 
or parts, which the undersigned has on 
file.

Name and address of the company that 
applied the certified render system on 
the rear-ventilated rainscreen cladding 
described opposite
n using HD render system, composed 
of fermacell HD Lightweight Mortar 
and fermacell HD Reinforcing Mesh, or

n another approved render system 
that meets the requirements for 
approval.

Name: .....................................................

Street: ....................................................

ZIP/Location: ..........................................

Date of manufacture or construction 
work

Date: ......................................................

It is hereby confirmed that the certified 
render system was applied to the wall 
construction described opposite
n using HD render system, 
composed of fermacell HD 
Lightweight Mortar and fermacell HD 
Reinforcing Mesh, or
n another approved render system 
that meets the requirements for 
approval,
and was applied properly in all details 
and in accordance with all regulations 
of General Building Inspectorate 
Approval No. Z-31.4.181 by the 
German Institute for Building 
Technology in Berlin as well as with 
the processing instructions for 
fermacell Powerpanel H2O.

For building products or component 
parts not manufactured by the 
undersigned himself, this is likewise 
confirmed, owing to
n the existing labels of the parts 
corresponding to the regulations of 
the General Building Inspectorate 
Approval,
n own controls,
n corresponding written confirmation 
from the manufacturer of the building 
products or parts, which the 
undersigned has on file.

This certificate must be delivered to 
the principal for transfer to the 
appropriate building control authority.
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Find Us Here:

Customer Management: 
Schillerstrasse 3
D-10625 Berlin-Charlottenburg 
Tel: 030-895 944-0 
Fax: 030-895 944-10

Your service center in Duisburg: 
Fermacell GmbH
Service Center
Düsseldorfer Landstrasse 395 
D-47259 Duisburg
Tel: 0 203-60 880-3
Fax: 0 203-60 880-8 349

You'll find the latest (digital) issue of 
this brochure on our website at 
www.fermacell.de
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Every issue is valid. For further 
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please contact fermacell 
Customer Information.

fermacell Customer Information (toll-free): 
Tel: 0 800-5 235 665 
Fax: 0 800-5 356 578 
E-Mail: info@xella.com

fermacell® is a registered 
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