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| GENERAL PROVISIONS

1 This decision confirms the usability or applicability of the subject matter of the regulation within

the meaning of the state building regulations.

2 This notice does not replace the legally required approvals, consents and certificates for the

execution of construction projects.

3 This notification is issued without prejudice to the rights of third parties, in particular private

property rights.

4 Notwithstanding any further provisions in the "Special Provisions", copies of this notice must
be provided to the user of the regulation subject. The user of the regulation subject is also to
be informed that this notice must be present at the place of use. The authorities involved must

also be provided with copies on request.

5 This notice may only be duplicated in full. Partial publication requires the consent of the
German Institute of Building Technology (DIBt). Texts and drawings of advertising brochures
may not be in contradiction to this notice; translations must contain the note “Translation of the
original German version not checked by the German Institute of Building Technology (DIBt)”.

6 This notice is revocable. The provisions may be supplemented and amended later, especially

if new technical findings make this necessary.

7 This notice is based on the data and documents submitted by the applicant. Any change in
these principles is not included in this notice and must be disclosed to the German Institute of

Building Technology (DIBt) without delay.
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Il SPECIAL PROVISIONS

1 Object of regulation and field of use and application

1.1 Object of approval and field of use

The object of approval is fastening clamps type WS, FS, LS, FA and FA-PV (see Annexes 2.1
to 2.3) for the penetration-free anchoring of fixtures, especially of load bearing structures for
solar panels or of walkways on standing seam profiled roofs.

The fastening clamps consist of two parts each (clamping elements), that are connected with
a bolt and nut for type FA-PV and with a nut and a stud bolt pressed into each clamping
element for types WS, FS, LS and FA.

A clamping effect is achieved by tightening the nuts (types WS, FS, LS and FA) or the bolt
(type FA-PV). Type FA and FA-PV fastening clamps are made of aluminium with stainless
steel connecting elements. Type WS, FS and LS fastening clamps are made of stainless sheet
steel with stainless steel connecting elements. The fastening clamps have a suitable geometry
for use on standing seam profiles. One of the clamping elements has a flange (type FA), a fin
plate (types WS, FS and LS) or a groove profile (type FA-PV) to which the fixtures are attached.

1.2 Subject of approval and field of application

The subject of approval is the planning, dimensioning and execution of structures with the
above-mentioned fastening clamps on the seams of adjacent Kalzip standing seam profiled
aluminium sheets regulated in notice Z-14.1-181" and the standing seam profile system
created with them (see Annex 1).

2 Provisions for the construction products
2.1 Properties and composition

211 Fastening clamps
2.1.1.1  Fastening clamp type FS, LS and WS
The principal dimensions of the fastening clamp type FS, LS and WS can be found in Annex 2.1.

The clamping elements of the fastening clamps are made of stainless sheet steel with material
number 1.4301 or 1.4307 according to EN 10088-42

The specific clamping element without a flange or fin plate is fitted with an M6 press-in stud
bolt made of A2 stainless steel. An M6 nut according to EN ISO 40324 made of stainless steel
in at least A2 grade is included.

Further information is available at the German Institute of Building Technology (DIBt).

2.1.1.2 Fastening clamp type FA
The principal dimensions of the fastening clamp type FA can be found in Appendix 2.2.

The clamping elements of the fastening clamps are made of extruded aluminium EN AW-
6060 T66 or EN AW-6063 T66 according to EN 755-23.

In the length L = 60 mm version, the clamping element without flange is fitted with an M6 press-
in stud bolt made of A2 stainless steel. An M6 nut according to EN ISO 40324 made of stainless
steel in at least A2 grade is included.

1 Z-14.1-181 General building authority approval / general construction technique permit: Kalzip
aluminium standing seam profile system and its products

2 DIN EN 10088-4:2010-01 Stainless steels - Part 4: Technical terms of delivery for sheet/plate and strip of
corrosion resisting steels for construction purposes

3 DIN EN 755-2:2016-10 Aluminium and aluminium alloys - Extruded rod/bar, tube and profiles - Part 2:
Mechanical properties

4 EN ISO 4032:2023-12 Hexagon regular nuts (style 1) Product grades A and B (ISO 4032:2012)

Z17155.23 1.14.4-23/23
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Inthe L = 60 mm < L £ 100 mm version, the clamping element with flange is fitted with an M8
press-in stud bolt made of A2 stainless steel. An EN ISO 10511% Nyloc nut in M8 made of
stainless steel in at least A2 grade is included.

Inthe L =100 mm < L £ 200 mm version, the clamping element with flange is fitted with two
M8 press-in stud bolts made of A2 stainless steel. Two M8 Nyloc nuts according to EN 1ISO
105115 made of stainless steel in at least A2 grade are included.

Further information is available at the German Institute of Building Technology (DIBt).

21.1.3 Fastening clamp type FA-PV
The principal dimensions of the fastening clamp type FA-PV can be found in Appendix 2.3.

The clamping elements are made of extruded aluminium EN AW-6060 T66 or EN AW-6063
T66 according to EN 755-28.

The clamping elements are connected by means of an M8 hexagon socket screw and a
matching M8 Nyloc nut according to EN ISO 105115 made of stainless steel of at least class A2.

Further information is available at the German Institute of Building Technology (DIBt).

2.2 Manufacture, packaging, transport, storage and marking
2.21 Manufacturing

The manufacturer's instructions for the press-fit stud bolts for fitting the fastening clamps must
be observed.

2.2.2 Packaging, transport, storage
The construction products listed in section 2.1 must be packaged, transported and stored
suitably for corrosion protection of the material.

223 Marking

The packaging or the delivery note of the construction products mentioned in section 2.1 must
be marked by the manufacturer with the conformity mark (U mark) in accordance with the
conformity mark regulations of the Federal States. They may only be marked if the
requirements in section 2.3 are met.

Each packaging unit of the construction products mentioned in section 2.1 must also be
labelled with information on the manufacturing plant, the year of manufacture, the component
name and the material.

The stainless fastening clamps are stamped with the Kalzip GmbH logo.

24 Confirmation of conformity

241 General
Verification of the conformity of the construction products with the provisions of this general
building inspectorate approval must be confirmed for each manufacturing plant with a certificate
of compliance from the manufacturer based on in-house production inspection and a certificate
of conformity from a recognised certification body as well as regular third-party inspection by a
recognised inspection body in accordance with the following provisions.

5 DIN EN ISO 10511:2013-05  Prevailing torque type hexagon thin nuts (with non-metallic insert) (ISO 10511:2012)

Z17155.23 1.14.4-23/23
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For the granting of the certificate of compliance and the third-party inspection, including the
product tests to be carried out for this, the manufacturer of the construction products must
engage a certification body authorised for this purpose as well as an authorised inspection
body.

To indicate that a certificate of compliance has been issued, the manufacturer of the
construction products must mark them with the compliance mark (U-mark), together with
information on the intended use.

The certification body must send a copy of the certificate of conformity it issues to German
Institute of Building Technology (DIBt) for information.

2.4.2 Factory production control

A factory production control must be established and implemented in each manufacturing
plant. Factory production control means the continuous monitoring of production by the
manufacturer to ensure that the construction products manufactured by him comply with the
provisions of the general building authority approval covered by this notice.

The factory production control of the construction products mentioned in section 2.1 should
include at least the measures listed below:

The dimensions required in section 2.1 must be verified by regular measurements in the
manufacturing plant. For each material delivery, the material properties of the raw material
required in section 2.1 must be verified. Proof of the material properties of the raw material
must be provided by a 3.1 inspection certificate according to EN 102048 The conformity of the
details in the inspection certificates 3.1 with the requirements in section 2.1 must be verified.

For each batch, a test assembly must be carried out for each type of fastening clamp.

The results of the factory production control must be recorded and evaluated. At a minimum,
the records must contain the following information:

— Designation of the construction product or the raw material and the components
— Type of inspection or test

— Date of manufacture and testing of the construction product, the raw material or the
components

— Result of the inspections and tests and comparison with the requirements

— Signature of the person responsible for the factory production control.

Records must be kept for at least five years. Upon request, they must be submitted to the

German Institute of Building Technology (DIBt) and the responsible supreme building control

authority.

If the test result is unsatisfactory, the manufacturer is required to take the necessary measures

to rectify the defect without delay. Construction products that do not fulfil the requirements

must be treated in such a way that no confusion with matching products can occur. Once the

defect has been rectified, the respective test must be repeated immediately - if technically
possible and required to prove that the defect has been rectified.

243 Third-party inspection

In each manufacturing plant, the factory production control must be verified regularly by third-
party inspection, at least once a year.

As part of the third-party inspection, an initial test of the construction product must be
performed. Sampling and tests are the responsibility of the recognised inspection body.

The results of the certification and third-party inspection are to be archived for at least five
years. Upon request, they must be submitted by the certification body or the inspection body
to the German Institute of Building Technology (DIBt) and the responsible supreme building
control authority.

6 EN 10204:2005-01 Metallic products - Types of inspection documents

Z17155.23 1.14.4-23/23



General building authority approval / Deutsches
general construction technique permit Institut

) ’ fiir
No. Z-14.4-560 Bautechnik

Page 6 of 8 | 11th of March 2025
3 Provisions for planning, dimensioning and execution

3.1 Planning, dimensioning
3.1.1 General

The construction must consist of the fastening clamps according to Section 2.1.1 and the Kalzip
aluminium standing seam profile system according to Approval Z-14.1-1811

In each case, the structural safety of the overall structure, consisting of the aforementioned
fastening clamps, the standing seam profile system according to Z-14.1-181" and the load-
bearing fixtures attached to it, must be verified by a structural analysis.

Unless otherwise specified below, the Technical Construction Regulations apply.
Regarding corrosion protection, the provisions of the notification Z-30.3-67 also apply.

The fastening clamps may only be used together with standing seam profiled sheets with a
sheet thickness ‘t’ of 0.70 mm to 1.20 mm.

The verification of the fastening clamps ("local verification") can be performed either according
to a simplified procedure according to Section 3.1.2 or according to a comprehensive
procedure, which allows a higher workload, according to Section 3.1.3.

The verification for the standing seam profile system shall be carried out separately pursuant
to Z-14.1-181" with additional consideration of the loads introduced into the standing seam
profile system by the fastening clamps ("global verification").

The load-bearing capacity verification for the fastening and load introduction of the fixtures into
the fastening clamps must also be performed separately.

When using the fastening clamp type FA-PV, fixtures may be fastened using the square-head
bolts M10 or the sliding blocks "NS" and in compliance with Z-14.4-8278.

The fastening clamps can only be used at least in pairs with a fastening on two seams running
parallel to each other, as the seam cannot bear any torsional moment; these do not have to
be neighbouring seams.

3.1.2 Simplified verification procedure

The characteristic load-bearing capacity Frk of the fastening clamps on the standing seam
profiled sheets as a function of the sheet thickness ‘t’ of the standing seam profiled sheets and
the clip spacing Lk can be found in Annexes 3.1 to 3.3. Intermediate values may be interpolated
linearly. The characteristic load-bearing capacity Frk applies to one fastening clamp and for
all load directions (x, y and z) using
- standard standing seam profiled sheets (designation code XX/XXX) with aluminium
clips and a minimum clip spacing Lemin2 V2 - Lk 2 0,75 m and

- standard standing seam profiled sheets (designation code XX/XXX) with E-clips as well
as AF standing seam profiled sheets (designation code AF XX/XXX) with E-clips or with
aluminium clips and a minimum clip spacing Lemin> Lk = 0.75 m.

If the existing clamp spacing Leyvorh is less than the minimum clamp spacing Lsmin, the
verifications must be performed with the reduced characteristic load-bearing capacity Frxred
instead of Frk.

FR,k,red= FR,k - LB,Vom/LB,min

7 Z-30.3-6 General building authority approval / general construction technique permit from
20/04/2023: Products, components and connecting elements made of stainless steels
8 Z-14.4-827 General building authority approval / general construction technique permit from 12/06/2019:

"DICONAL" installation system for the fastening of photovoltaic modules on roofs linked to
permit of 25.06.2024: Assembly system “Diconal” for fixing photovoltaic systems on roofs.

Z17155.23 1.14.4-23/23
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The following verification must be conducted for each load direction (i = x, y or z):

Fd,1¥m
F Rkred

<10 with Vm = 1.33

Fq Factored impact load

In the case of simultaneous loads in several directions (i = X, y or z), the following interaction
verification must be performed:

FaitVm

X F 1.0

The load-bearing capacity verification for the load introduction of the fixtures into the fastening
clamps must be carried out separately.

The load-bearing capacity verification for the load introduction of the fixtures to the fastening
clamps must be carried out separately.

The verifications for the standing seam profile system are subject to Z-14.1-181" with
additional consideration of the effects introduced by the fastening clamps.

The line of action of the longitudinal force must be at the height of the fastening point on the
upper side of the fastening clamps. In other cases, the resulting moments generated must be
transferred as a force couple via at least two fastening clamps.

At least one seam must remain free on the outer longitudinal edges of the installation surface.

3.13 Comprehensive verification procedure

For the comprehensive verification procedure, the verifications according to Annexes 4.1, 4.2
and 4.5 must be carried out when using the fastening clamps on a Kalzip standard profile and
according to Annexes 4.3 to 4.5 when using them on a Kalzip AF profile. The load bearing
capacity verifications for the Type AF standing seam profile apply equally to the Type AS
standing seam profile.

As with the simplified verification procedure, a linear interaction verification must be performed
when loading occurs in multiple directions simultaneously.

3.2 Provision for the execution

The nuts on the press-fit stud bolt or the nut and bolt must be tightened to the specified
tightening torques in Appendices 2.1 to 2.3. The connecting elements must be tightened in a
way that prevents overtightening. The consistent clamping effect of the fastening clamps must
be ensured.

When using the WS fastening clamp, it must be aligned to ensure that the loads acting parallel
to the seams act from the centre of the fastening clamp in the direction of the fin plate. Only
this design is covered by the general construction technique permit covered by this notice (see
also Figure 1, left).

F 8]

Y
N o

AN -
W4\ /
/V/

Fig. 1: lllustration of the alignment of the WS fastening clamp with loads ‘F’ acting parallel to
the seams

Z17155.23 1.14.4-23/23
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The components must be fastened to the fin plate in the centre of the clamp.

The fastening clamps can only be used at least in pairs on two seams running parallel to each
other, these do not need to be neighbouring seams

When using the fastening clamp type FA-PV in conjunction with an attachment part fastening
using the square-head bolts M10 or the "NS" sliding blocks according to Z-14.4-8278, also
observe the provisions listed there.

The provisions of Z-14.1-1811 apply to the standing seam profile system.

The manufacturer must prepare instructions for the installation of the fastening clamps and
hand them over to the contractor.

The building contractor must submit a declaration of conformity in accordance with §16 a (5)
Model Building Regulation (MBO) in conjunction with § 21 (2) MBO to confirm that the
assembly comprising the fastening clamps, the standing seam profile system and the
attachments complies with the general construction technique permit covered by this notice.

Dr.-Ing. Ronald Schwuchow Certified
Head of Division Ortmann

Z17155.23 1.14.4-23/23
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Application example

for penetration free anchoring

of add on parts on the standing seams
of the Kalzip profile sheets

with Kalzip fastening clamps

_ Kalzip fastening clamp Type FA

Kalzip standing seam profile

Fastening clamps for Kalzip standing seam profiles

Example of Application

Annexe 1

781947.23
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Fastening clamp type WS
Material: Stainless steel [1.4301/1.4307]
Length: 38mm, Tightening torque 6 Nm

f-20-=|
@ 7.0mm for bolt | I
© 6.5mm D1+ #
95 == 'f .
i
ey =3 -
Eﬂi%: & 8
1x p r-"— ' S
>\
Stud bolt M6 @2
Fastening clamp type FS
Material: Stainless steel [1.4301/1.4307]
Length: 38mm, Tightening torque 6 Nm
~ ©8.5mm for bolt
W ' ©@8.0mm
- - 60 -
8. 235~ ‘
(v : s 3
HE| R
1x L

N
Stud bolt M6 (\2

Fastening clamp type LS
_#*. Material: Stainless steel [1.4301/1.4307] © 7mm
Length: 38mm, Tightening torque 6 Nm

&
' =3

Offset

- 25 -

B o=
™
7

1x

Stud bolt M6

Fastening clamps for Kalzip standing seam profile sheets

Annexe 2.1
Fastening clamps Type WS, FS and LS made of Stainless steel
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Fastening clamps type FA

Material: Aluminium

Length: L = 60 mm Tightening torque of nut: 6 Nm

12 |~

>3

g

5

=

[+>}

E\fjgl [
ﬁ
Fy

offset

-‘ r 60 - 100

100 - 200

)
-
S
L2
!
'
-
S
]
)

| i
||' ‘I'l 2 x Stud bolt M8 with M8 lock nut

Fastening clamps for Kalzip standing seam profile sheets

Annexe 2.2
Fastening clamp Type FA made of Aluminium
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Fastening clamps type FA-PV
Length: L = 80 mm; Material: Aluminium
M8 Hexagonal socket screw; Tightening torque of nut: 15 Nm

80
40

(OF

®

Application examples [with components] according to Z-14.4-827
Frame connection Support profile connection with
with T-slot block “NS* square-head bolt M10

I3
S

]

-

:
Square-head bolt M10

Fastening clamp
Type FA-PV

40

Fastening clamp
Type FA-PV

Fastening clamps for Kalzip standing seam profile sheets

Annexe 2.3
Fastening clamp Type FA-PV made of Aluminium
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Characteristic load-bearing capacity of the fastening clamps Frx in [kN]
when fastening to Kalzip® profiles Standard with aluminium clip L
as a function of the sheet thickness t [mm] and the clip spacing L« [m]

Clip spacing Lk [m]
t=
) 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9
0,70 125 1 123 | 1,16 | 1,10 | 1,08 | 0,96 | 0,89 | 0,83 | 0,76 | 0,69
0,80 142 | 142 | 1,35 | 128 | 122 | 1,15 | 1,08 | 1,01 | 0,94 | 0,88
0,90 160 | 160 | 154 | 148 | 142 | 1,35 | 1,29 | 1,22 | 1,16 | 1,10
1,00 1,78 | 1,78 | 1,72 | 164 | 1,57 | 1,50 | 1,43 | 1,36 | 1,29 | 1,22
1,20 213 | 213 | 2,06 | 1,97 | 1,89 | 1,80 | 1,72 | 1,63 | 1,55 | 1,46
Clip spacing Lk [m]
[rLr=n] 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
0,70 0,62 | 0,59 | 0,57 | 054 | 052 | 0,50 | 0,48 | 0,46 | 0,44 | 0,43
0,80 0,81 | 0,77 | 0,74 | 0,70 | 0,67 | 0,65 | 0,62 | 0,60 | 0,58 | 0,56
0,90 1,03 | 0,98 | 0,94 | 0,90 | 0,86 | 0,83 | 0,80 | 0,77 | 0,74 | 0,71
1,00 1,15 | 1,09 | 1,04 | 1,00 | 0,96 | 0,92 | 0,88 | 0,85 | 0,82 | 0,79
1,20 1,36 | 1,29 | 123 | 1,18 | 1,13 | 1,08 | 1,04 | 1,00 | 0,97 | 0,93

The characteristic values apply to all load directions (x, y, and z).

In the case of simultaneous loads in several directions, the following linear interaction verification must be
performed.

The specified values apply to clamp type FA, WS, FS, LS and FA-PV (see appendices 2.1, 2.2 and 2.3).
The load-bearing capacity verification for the fastening clamp by itself must be performed separately.

The spacing of the fastening clamps Ls

must be no less than half the clip spacing 1/2-Lk

and must be =2 75 cm.

Otherwise, reduce the load-bearing capacity of the clamps.

Fastening clamps for Kalzip standing seam profile sheets

Characteristic values of the load-bearing capacity in [kN] Annexe 3.1
Kalzip standing seam profile Standard with aluminium clip L

781947.23 1.14.4-23/23



General building authority approval /
general construction technique permit
No. Z-14.4-560 from 11t of March 2025

Deutsches
Institut

fiir
Bautechnik

Characteristic load-bearing capacity of the fastening clamps Frx in [kN]
when fastening to Kalzip® profiles Standard with composite clip E
as a function of the sheet thickness t [mm] and the clip spacing L« [m]

Clip spacing Lk [m]
t=
) 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9
0,70 1,24 | 119 | 1,14 | 1,09 | 1,08 | 0,96 | 0,89 | 0,83 | 0,76 | 0,69
0,80 142 | 1,36 | 1,31 | 125 | 119 | 1,14 | 1,08 | 1,01 | 0,94 | 0,88
0,90 159 | 163 | 147 | 141 | 134 | 128 | 1,22 | 1,45 | 1,09 | 1,03
1,00 1,77 | 1,70 | 1,63 | 156 | 1,49 | 142 | 1,35 | 1,28 | 1,21 | 1,14
1,20 213 | 204 | 196 | 187 | 1,79 | 1,71 | 162 | 1,54 | 1,45 | 1,37
Clip spacing Lk [m]
[rLr=n] 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
0,70 0,62 | 0,59 | 0,57 | 054 | 052 | 0,50 | 0,48 | 0,46 | 0,44 | 0,43
0,80 0,81 | 0,77 | 0,74 | 0,70 | 0,67 | 0,65 | 0,62 | 0,60 | 0,58 | 0,56
0,90 0,9 | 0,92 | 0,88 | 0,84 | 0,80 | 0,77 | 0,74 | 0,71 | 0,69 | 0,66
1,00 1,07 | 1,02 | 0,97 | 093 | 0,89 | 0,86 | 0,82 | 0,79 | 0,77 | 0,74
1,20 1,29 | 122 | 117 | 112 | 1,07 | 1,03 | 0,99 | 0,95 | 0,92 | 0,89

The characteristic values apply to all load directions (x, y, and z).

In the case of simultaneous loads in several directions, the following linear interaction verification must be
performed.

The specified values apply to clamp types FA, WS, FS, LS and FA-PV (see appendices 2.1, 2.2 and 2.3).
The load-bearing capacity verification for the fastening clamp by itself must be performed separately.

The spacing of the fastening clamps Ls

must be no less than the clip spacing Lk

and must be 2 75 cm

Otherwise, reduce the load-bearing capacity of the clamps.

Fastening clamps for Kalzip standing seam profile sheets

Characteristic values of the load-bearing capacity in [kN] Annexe 3.2

Kalzip standing seam profile Standard with composite clip E
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Characteristic load-bearing capacity of the fastening clamps Frx in [kN]
when fastening to Kalzip® profiles type AF or AS with aluminium clip L or composite clip E
as a function of the sheet thickness t [mm] and the clip spacing L« [m]

Clip spacing Lk [m]
t=
) 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9
0,70 1,08 | 1,04 | 1,00 | 0,96 | 0,91 | 0,87 | 0,83 | 0,79 | 0,75 | 0,71
0,80 123 | 1,19 | 1,14 | 109 | 1,04 | 1,00 | 0,95 | 0,90 | 0,85 | 0,81
0,90 139 | 1,34 | 128 | 123 | 1,17 | 1,12 | 1,07 | 1,01 | 0,96 | 0,91
1,00 1,54 | 148 | 1,42 | 1,36 | 1,30 | 1,25 | 1,19 | 1,13 | 1,07 | 1,01
1,20 185 | 1,78 | 1,71 | 164 | 1,57 | 149 | 142 | 1,35 | 1,28 | 1,21
Clip spacing Lk [m
[rLr=n] 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
0,70 0,66 | 063 | 0,60 | 058 | 0,55 | 0,53 | 0,51 | 0,49 | 0,47 | 0,46
0,80 0,76 | 0,72 | 069 | 0,66 | 0,63 | 0,61 | 0,58 | 0,56 | 0,54 | 0,52
0,90 0,85 | 0,81 | 0,78 | 0,74 | 0,71 | 0,68 | 0,66 | 0,63 | 0,61 | 0,59
1,00 0,9 | 0,9 | 0,86 | 0,82 | 0,79 | 0,76 | 0,73 | 0,70 | 0,68 | 0,65
1,20 1,14 | 1,08 | 1,03 | 0,99 | 0,95 | 0,91 | 0,88 | 0,84 | 0,81 | 0,78

The characteristic values apply to all load directions (x, y, and z).

In the case of simultaneous loads in several directions, the following linear interaction verification must be
performed.

The specified values apply to clamp types FA, WS, FS, LS and FA-PV (see appendices 2.1, 2.2 and 2.3).
The load-bearing capacity verification for the fastening clamp by itself must be performed separately.

The spacing of the fastening clamps Ls

must be no less than the clip spacing Lk

and must be =2 75 cm.

Otherwise, reduce the load-bearing capacity of the clamps.

Fastening clamps for Kalzip standing seam profile sheets

Characteristic values of the load-bearing capacity in [kN] Annexe 3.3

Kalzip standing seam profile AF and AS with aluminium clip L or composite clip E

781947.23 1.14.4-23/23



General building authority approval / Deutsches
general construction technique permit Institut

filir
h
No. Z-14.4-560 from 11" of March 2025 Bautechnik

Local load-bearing capacity verifications on Kalzip standing seam profile Standard
with load perpendicular to the roof area
with the actions (factored values)

Single load (from fastening clamp) Fed in [KN]
Bending moment in single load Med [kKNm]
and the characteristic resistances
General Clamp type
Under pressure load Case FA* WS FS*
Load-bearing capacity at the load Rw,rk,D  [KN] 1,075 1,195 1,075 1,360
application point Mc,reD [KNmM] 0,27 0,30 0,27 0,34
Y = 1,1
. General Clamp type
Under suction load Case FA* WS FS*
Load-bearing capacity at the load | Rw,rkF [KN] 1,765 1,805 1,765 1,950
application point Mc,rk,F [KNm] 0,44 0,45 0,44 0,48
w = 1,33

* The resistance values of the clamps of type FA apply equally to the clamps of type FA-PV and
the resistance values of the clamps of type FS apply equally to the clamps of type LS

With tn = nominal sheet thickness of the Kalzip profiled sheet in [mm] the following verifications must be
formed:

Verification in the zone of positive bending moments in the standing seam profile
Load-bearing capacity under a single load

FEq — FEq . ()/M . %) < 1,00
N

Ry ,Rd,D Ry Rk,D

Bending moment under a single load

MEgq — MEgq . <VM . (t)'_7> < 1’00

M¢Rd,D M¢Rie,D N

Verification in the zone of negative bending moments in the standing seam profile
Load-bearing capacity under a single load

Fgeq _ FEa . <)/M (t)r_7) < 1,()0
N

Rw,Rd,F Ry Rk,F

Bending moment under a single load

Mgqg MEq . <)/M g) < 1’00

McRd,F Mc Rk,F N

Fastening clamps for Kalzip standing seam profile sheets

Local load-bearing capacity verifications on Kalzip standing seam profile Annexe 4.1

Standard with load perpendicular to the roof area
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Local load-bearing capacity verifications on Kalzip standing seam profile Standard

with load parallel to the roof area
with the actions (factored values)

Single load (from fastening clamp) Feq in [kN]
Bending moment in single load Med [kNm]
and the characteristic resistances
Sinale load | directl General Clamp type
ingle load in span direction

’ P Case | Fa~ | ws Fs*
Load-bearing capacity attheload | p - 1N 4,45 445 | 743 | 623
application point

Y = 1,33
Single load transverse to the Clamp Type
span direction FA*, WS, FS*
Load-bearing capacity at the load Frecr [KN] 1,24
application point Merkar [kNm] 0,50
Interaction parameters Prces [KN] 1,63
P MP% i [KNm] 1,29
Y™ = 1,33

* The resistance values of the clamps of type FA apply equally to the clamps of type FA-PV and
the resistance values of the clamps of type FS apply equally to the clamps of type LS

With: tv = nominal sheet thickness of the Kalzip profiled sheet in [mm]
bn = width of the Kalzip profiled sheet in [mm], (for widths > 400 mm, bN = 400 mm) the following
verifications must be performed:

Load-bearing capacity under single load in the span direction of the standing seam profile

Fra ﬂ.(m.g)g,oo

FRra,Gi FRri,GI N

Load-bearing capacity under a single load transverse to the span direction of the standing seam profile

Fea _ _Fra ,(y -ﬂ-@)ﬂoo
FRra,G.1 FRr,GL M ty by ,

Bending moment under single load transverse to the span direction of the standing seam

Mga _ _Mea (V o7, _4°°> <1.00
= M <
M¢RraG. M¢Ri,G.1 ty by ’

Interaction verification with single load transverse to the span direction of the standing seam profile

Fgq Mgg _ (_Fea Meq ( ﬂ@><
¥ (s + o) (v 22+ 22) <1,00

0 0 0
FRraci M ra G FRagi M¢RraG1 ty N

Fastening clamps for Kalzip standing seam profile sheets

Local load-bearing capacity verifications on Kalzip standing seam profile Annexe 4.2

Standard with load parallel to the roof area
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Local load-bearing capacity verifications on Kalzip standing seam profile AF and AS
with load perpendicular to roof area
with the actions (factored values)

Single load (from fastening clamp) Feq in [kN]
Bending moment under a single load Med [kNm]
and the characteristic resistances
Under pressure load Under suction load
Clamps FA, FA-PV, WS, FS Clamps FA, FA-PV, WS, FS, LS

Load-bearing Rw,rk,D  [KN] 1,15 RwrkrF  [KN] 1,13
capacity at the load Mec,rk,D [KNmM] 0,41 Mc,r.F [KNm] 0,41
application point

Interaction R%.RrkD [kN] 3,33 RO.RkF  [KN] 1,79
parameters MO rk,0 [KNmM] 0,44 MO rk.F [KNm] 0,76

i =1,1 = 1,33

With: tv = Nominal sheet thickness of the Kalzip profiled sheet in [mm] the following verifications must be
performed:

Verification in the zone of positive bending moment
Load-bearing capacity under a single load

FEq — FEq . ()/M . g) < 1,00
N

Rw,Rd,D Ry, Rk,D

Bending moment under a single load

MEgq — MEgq . (VM(:_7>S1,OO
N

M¢,Rd,D M¢ Rk,D

Verification of the interaction
Fpg | _Mgq =<FEd + MEd)-(yM-£>S1OO
ty ’

o 0 0 0
Ry, rd,D M¢Rrap Rwrko  McRpkp

Verification in the zone of negative bending moments
Load-bearing capacity under a single load

FEq — FEq . ()/M . ?) < 1,00
N

Ry .Rd,F Ry Rk, F

Bending moment under a single load

Mpg MEq . <)/M ?) < 1’00

McRd,F Mc Rk,F N

Verification of interaction

fra_ g Mea  (fi g Mea ) (), 97) <40
R t

0 0 0
Ry Ra,F Mg Rar wrkF  McRiF N

Fastening clamps for Kalzip standing seam profile sheets

Local load-bearing capacity verifications on Kalzip standing seam profile Annexe 4.3

AF and AS with load perpendicular to the roof area

781947.23 1.14.4-23/23



General building authority approval / Deutsches
general construction technique permit Institut

filir
h
No. Z-14.4-560 from 11" of March 2025 Bautechnik

Local load-bearing capacity verifications on Kalzip standing seam profile AF and AS
with load parallel to the roof area

With the actions (factored values)

Single load (from fastening clamp) Fed in [KN]
Bending moment under a single load Med [kNm]

and the characteristic resistances

. . . Clamp type
Single load in span direction FA, FA-PV, WS, FS, LS
LoaQ—bgarlng papa0|ty at the load Frial  [KN] 414
application point

Y = 1,33
Single load transverse to the Clamp type
span direction FA, FA-PV, WS, FS, LS
Load-bearing capacity at the load Frear [kN] 1,08
application point Me.Rk.G.1 [KNm] 0,43
Interaction parameters FacaL [KN] 1,44
P MP% aicc [kNm] 1,09
=133

With: tn = Nominal sheet thickness of the Kalzip profiled sheet in [mm]
bn = width of the Kalzip profiled sheet in [mm], (for widths > 434 mm, bN = 434 mm) the following
verifications must be performed:

Load-bearing capacity under single load in the span direction
Fea _ Fra (yM.g) <1,00

FRra,Gi FREk,GI N

Load-bearing capacity under single load transverse to the span direction of the standing seam profile

Fea  _ _FEa '(V .£_434) <100
FRaGI FRra,Gl M ty by ,

Bending moment under single load transverse to the span direction of the standing seam profile

Mga _ _Mrpa | ( o7, _434> <1.00
= M <
M¢RraGi M¢Ri,G1 ty by ’

Interaction verification with single load transverse to the span direction of the standing seam profile

Fra | _Mga =<FEd_|_ MEd)-(yM-%-f—")sLOO

0 0 0 0
FRa G M¢ra G FRrci M; Rk G N

Fastening clamps for Kalzip standing seam profile sheets

Local load-bearing capacity verifications on Kalzip standing seam profile Annexe 4.4
AF and AS with load parallel to the roof area
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Fraci FRri,c1

Load-bearing capacity verification for clips
For loads parallel to the roof area, perpendicular to the span direction of the Kalzip profiled sheets, the
following additional verifications must be provided for the clips:

FEdl _ FEdl . (VM)S1 00

with Aluminium clip L

with
Fesw =  Rated value of the action in [kN/clip]

Fract =  Rated value of the clips‘load-bearing capacity in [kN]

Freer = Characteristic value of the clips’ load-bearing capacity in [kN]
w = Safety factor (yw = 1,33)
tn = Nominal sheet thickness of the Kalzip profiled sheet in [mm]
by = Width of the Kalzip profiled sheet in [mm]
Lk =  Clip spacing in [m]

For clip spacing Lk 1,0 m For clip spacing Lk 22,0 m
F — 162 (. on ty b 2\
Kalzip-Profile Standard AeoL=1.0 (0'7 400) FrkcL= 0,99-(%- ﬁ) ' (E)

where FricL < 1,62-(%)

where Fricy < o,99-(t—N)

0,7

Kalzip-Profile Standard
with composite clip E

Fao= 1245 %) | Facca=1,00(2- b_zv).(i)z

0,7 400

where Frkc1< 1 ,24-(t—"’)

Kalzip-Profile

AF and AS with
Aluminium clip L or
composite clip E

07 where Frkcy < 1,00-(34)
tn by 2
FhKcL = 1’08'(5' E) FrRecL= 0587'(;_N7' L_ﬂ)(%)
, K

where Frkc1 < 1,08-(t—N)

0,7

where Frkcl < 0,87-(%)

performed:

Fraci FRrakiipp

mit

For clip spacings 1,0 m < Lk < 2,0 m linear interpolation is permitted.

If a load parallel to the roof area (perpendicular to the span direction of the Kalzip profiled sheets) is present
together with a tensile force perpendicular to the roof surface, the following interaction verification must be

FEal + Fgakiipp <1.00
- b

Fedkipp = rated value of the tensile force acting on a clip in [kN/clip]
Frakipp = rated value of the retaining forces for clips in the flange in [kN/clip] according to Z-14.1-181

Fastening clamps for Kalzip standing seam profile sheets

Load-bearing capacity verification for clips

Annexe 4.5
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