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1. Motivation

The company VERROTEC GmbH located in Mainz (Germany) was assigned by the company Pure
Vista located in Bodmin PL31 2QX Cornwall to verify the guardrail effect of the profiles Posi-Glaze,
MegaGrip and posiONE Base from the company Pure Vista by impact testing.

In this test report, the relevant glass formats including their direct substructure are evaluated under
impact loading. The glazing must resist the impact load of category B according to the DIN 18008-4
[3]. Additionally, tests are conducted with a higher fall height of Ah = 900 mm (following category A).

In addition, the suitability of an edge protection is tested according to DIN 18008-4. The edge must
withstand the load of an “hard impact”.

Subject of this report is only the resistance of the balustrade system under impact loading.
The verification of the glass under static loads shall be executed separately.

A transfer of the results of this test report is not permitted, unless within the scope of this report.
Note:

Glazing with guardrail function for which the usability has to be verified by an “allgemeines
bauaufsichtliches Prifzeugnis” (abP) are listed under “Bekanntmachung von Technischen
Baubestimmungen (VV-TB) - Verwaltungsvorschrift des Ministeriums der Finanzen vom 08. Mai
2022 No. C 4.12. The guardrail system to be evaluated in this report shows no relevant deviation
from DIN 18008-4 [3].

For these reasons, the usability of this system has to be requlated in form of a

“allgemeines bauaufsichtliches Priifzeugnis” (abP)

by a notified laboratory according to “Landesbauordnung”. AbPs are valuable in all federal states of
Germany for 5 years. The validity can be extended.
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2.

General Information

Glazing with guardrail function for which the usability has to be verified by an “allgemeines
bauaufsichtliches Prifzeugnis” (abP), are listed under administrative provision — technical
building rules section C4 no. C 4.12 respectively.

The edge protection profile for balustrade systems is to be executed according to the
requirements of DIN 18008-4 resp. chapter 5.5.

Material compatibilities are to be verified when using different plastic materials (silicon, PVB,
etc.).

Corrosion of metallic materials has to be prevented by suitable means (e.g. different alloy choice,
coating, prevention of contact corrosion, constructive means, etc.). Corrosive categories are to
be considered object related.

Due to material and production related nickel sulphide inclusion, tempered glass is susceptible
to spontaneous breakage of glass. We recommend the general use of tempered glass with Heat
Soak Test. Due to the additional Heat Soak Test the risk of glass breakage due to nickel sulphide
inclusion is considerably minimized.

A constraint-free bearing of the glass is to be ensured.
Contact between metal and glass or glass and glass have to be avoided permanently.

In case of glass breakage, the concerned areas are to be secured, the broken glass panes are
to be replaced immediately.

The testing is carried out at room temperature.

This document is only valid for the tested systems. The results of this document are only valid,
if the boundary conditions defined in this document are provided on-site. This is to be verified
on-site.

This document is to be published unabridged; publication, even partial, requires the permission
of VERROTEC GmbH.

A transfer of the results on other positions and/or systems is not allowed unless described within
this document.

The company VERROTEC GmbH in Mainz, Germany, takes responsibility only for the appraised
construction parts under the described preconditions. If there are any changes or discrepancies,
we demand notification.

The written results are intended exclusively for the client, so that no claims can be made by third
parties. In addition, VERROTEC GmbH does not assume any obligation in favour of third parties
or any liability towards third parties from and in connection with the services rendered for the
client.
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3.

Standards and guidelines

The following standards are basis for the present report:

(1]

(2]

(3]

[4]

[5]

DIN 18008-1:2020-05 — Glas im Bauwesen — Bemessungs- und Konstruktionsregeln
Teil 1: Begriffe und allgemeine Grundlagen

DIN 18008-2:2020-05 — Glas im Bauwesen — Bemessungs- und Konstruktionsregeln
Teil 2: Linienférmig gelagerte Verglasungen

DIN 18008-4:2013-07 — Glas im Bauwesen — Bemessungs- und Konstruktionsregeln
Teil 4: Zusatzanforderungen an absturzsichernde Verglasungen

Other documents

Construction drawings of the profiles Posi-Glaze, MegaGrip and posiONE of the company Pure
Vista

Construction drawings of the edge protection/ handrail of the company Pure Vista
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Project: VT 21-1180 Pure Vista glass guardrail system — Test Report Report : 02 Page 6

5. Description of the Construction

5.1 Pure Vista Posi-Glaze

Pure Vista Posi-Glaze is a balustrade system consisting of an aluminium extrusion profile (EN AW
6063-T6) with clamps to fit in laminated glass of two layers in 8 mm or 10 mm each. There are two
different types of the Posi-Glaze system: Posi-Glaze Side and Posi-Glaze Base. Both profiles are
symmetrical and share the same cross-section (see Image 1). The two systems solely differ by the
position of the holes for the fixation on the substructure.

Ry

Image 1  Cross-section Posi-Glaze-system for side mount and base mount

The glass is fixed by symmetrical glass clamp pads. The clamp pads are compressed together by a
clamp bar on each side (see Image 2). The distance between the clamps should be a maximum of
166 mm (axes) and the distance to the edges should be a maximum of 125 mm (axes). The clamps
must be placed at equally spaced intervals.

The glass inset varies between 83,50 mm and 85 mm, depending on the used clamp pad.

Image 2  Clamp bar mounting
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5.1.1 Pure Vista Posi-Glaze Side

The balustrade system Posi-Glaze Side is connected to the substructure by bolts with a diameter of
12 mm every 200 mm (see Image 4).

pae/a
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Image 3 Cross-section Posi-Glaze base mount
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Image 4 Posi-Glaze side mount with drilled holes for fixation on the substructure
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5.1.2 Pure Vista Posi-Glaze Base

The balustrade system Posi-Glaze Base is connected to the substructure by bolts with a diameter of

12 mm every 200 mm (see Image 6).
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Image 5 Cross-section Posi-Glaze base mount
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Image 6 Posi-Glaze base mount with drilled holes for fixation on the substructure
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5.2 Pure Vista MegaGrip

Pure Vista MegaGrip is a balustrade system consisting of an aluminium extrusion profile
(EN AW 6063-T6) with clamps to fit in laminated glass of two layers in 12 mm or 15 mm. There are
two types of the MegaGrip system: MegaGrip Side Mount and MegaGrip Base Mount.

The glass inset is about 89 mm.

For both systems, the glass is fixed in the same way by symmetric glass slip clamps. The clamps
are compressed by a clamp bar on each side (see Image 7 and Image 8). The distance between the
clamps should be a maximum of 166 mm (MegaGrip Side) or 250 mm (MegaGrip Base) and the
distance to the edges should be a maximum of 125 mm. The clamps must be placed at equally
spaced intervals.

Image 7  Glass slip clamps (left) and clamp bar (right)

Image 8 Glass fixing
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5.2.1 Pure Vista MegaGrip Side

The aluminium profile MegaGrip Side is not symmetric and is connected to the substructure by bolts

with a diameter of 12 mm every 200 mm (see Image 10).

=,

96.00

Image 9 Cross section MegaGrip side mount

100.00 . 200.00

$30.00
85.00

%)
<30, 0o

Image 10 MegaGrip side mount with drilled holes for fixation on the substructure
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5.2.2 Pure Vista MegaGrip Base

The aluminium profile MegaGrip Base is symmetric and is connected to the substructure by bolts
with a diameter of 12 mm every 200 mm (see Image 12).

L
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QaIDG

Image 11 Cross section MegaGrip base mount
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Image 12 MegaGrip base mount with drilled holes for fixation on the substructure
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5.3 Pure Vista posiONE Base

Pure Vista posiONE is a balustrade system consisting of an aluminium extrusion profile (EN AW
6063-T6) with clamps to fit in laminated glass of two layers in 8 mm or 10 mm. The profile and the

clamps are not symmetric.

The glass is fixed by glass clamps which are compressed by a clamp bar (see Image 13). The
distance between the clamps should be a maximum of 250 mm and the distance to the edges should
be a maximum of 125 mm. The clamps must be placed at equally spaced intervals.

The glass inset is about 100 mm.

The balustrade system posiONE Base is connected to the substructure by bolts with a diameter of

12 mm every 200 mm (see Image 15).

& H

Image 13 Assembling of the balustrade system posiONE Base
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5.4 Glazing

The denomination of the glass dimensions are specified in Image 16. The maximum glass height is
he = 1200 mm (Posi-Glaze and posiONE) or 1800 mm (MegaGrip) and the minimum height is
800 mm. The glass panes are fixed in the substructure with a different glass insets h.. The glass

width is min. 500 mm.

The laminated safety glass (LSG) is made of heat strengthened soda lime silicate glass (HSG) or
thermally toughened soda lime safety glass (TTG) with a PVB or SGP interlayer of at least 1,52 mm.

@ p-f

Ak -
el [l
Image 16 Denomination of the glass dimensions
LSG: Laminated safety glass with PVB film according to EN 14449
HSG: Heat strengthened soda lime silicate glass according to EN 1863-2
TTG: Thermally toughened soda lime safety glass according to EN 12150-2
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5.5 Edge protection/ Handrail

All free edges must be protected in accordance with DIN 18008-4.

For Category B glazing, a load bearing edge protection/ handrail must be arranged at the upper edge
of the panes. For this purpose, a U-profile made of stainless steel or aluminum with compliance to
all construction features according to Annex F of DIN 18008-4 must be used.

Alternatively, load bearing edge protection made of aluminum EN AW 6063-T6 as shown in Image
17 can be used.

3 8
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o | 29.65
) ' _
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25.65
35.45
£
(@] o ~t
3 @ o

200 || 3165 | (zp/?
- ! /.
@

Image 17 Edge protection made of aluminium EN AW 6063-T6

The execution of the edge protection according to Image 17 does not comply with the specifications
of DIN 18008-4 Annex F. For this reason, the edge protection must be verified in accordance with

DIN 18008-4 Annex E. The edge protection is tested in combination with the pendulum impact tests
(see section 6).
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6. Impact tests

6.1 General

To evaluate the fall protection effect of the glazing, the decisive panes with original substructure (with
two test specimens each) are examined. Taking into account the following parameters, pendulum
impact tests are carried out in accordance with DIN 18008-4 Annex A:

Impact device: twin tires with geometry according to DIN 18008-4

Pendulum impact weight: 50 kg

Twin tire pressure: 3.5 bar

Drop height Ah: 900 mm* (category B without supporting handrail/ edge protection)
Substructure: original substructure

*If the handrail is not fixed on site, or only edge protection is provided, the drop height of Ah = 700 mm for a category B
glazing is increased to Ah = 900 mm. This is done based on Category A in accordance with DIN 18008-4.

In case of glass breakage, the tests are repeated on the broken glass with a drop height of
Ah =100 mm.

In addition, for edge protections which do not comply with DIN 18008-4 appendix F, edge protection
tests (hard impact) according to DIN 18008-4 Appendix E are carried out. The following parameters
are taken into account:

Impact device: Steel ball in accordance with DIN 5401
Impact device weight: 1.03 kg

Diameter: 63.5 mm

Drop height Ah: 2000 mm (impact energy of 20 Nm)
Edge protection: original edge protection profile

The point of impact of the steel ball on the edge protection/ glass edge lies in the vertical axis of the
impact point of the double tire (see Image 18). The point of impact of the hard impact is varied
between edge face and edge corner (see Image 19).
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e '|

H Impact point steel ball (hard impact)
P Impact point twin tire (soft impact)

1000

500

|
|
|
|
|
|
|
|
|
| -
|
T 172 12
r

Image 18 Position of the impact of the steel ball taking into account the impact points of the twin tire using
the example of a horizontal glass edge (DIN 18008-4, Bild E1, exemplary)

edge corner

»

Image 19 Various impact points for the steel ball
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6.2 Test set-up and procedure

The profiles were fixed to the substructure by bolts with a diameter of 12 mm (HUS4-H 12/100) every
200 mm.

All decisive glass structures and dimensions were tested with 2 test specimens each. In addition,
the edge protection was tested.

The test set-ups with impact directions of the tested panes with original substructure are shown
below.

il

ﬂ\]n\uullpﬂluin“W
w9435 syt =0

Image 20 Test set-up Posi-Glaze Side

Image 22 Test set-up MegaGrip Side Image 23 Test set-up MegaGrip Base
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Image 24 Test set-up posiONE Base

6.3 Impact points

The impact points were determined in accordance with DIN 18008-4 and are based on experience
with similar systems. They are shown in Image 25 and Image 26.

7 2
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Image 25 Positions of impact for a glass height he = 1200 mm for a glass width of 500 mm and 1000 mm
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Image 27 Drop heights Ah for the different impact points
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Image 26 Positions of impact for a glass height he = 1800 mm for a glass width of 500 mm
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6.4 Test results

6.4.1 Edge protection

Prior to the pendulum impact tests, edge protection tests were performed on the edge protecting
cover shown in Image 17. The steel ball left slight indentations in the edge protection, but no visible

damage to the glass.

6.4.2 Posi-Glaze Side

Table1l  Testresults Posi-Glaze Side
Glass Glass format clg\ra(le}ln Drop Impact
assembly [mm] b x he amping height Ah P Results
ey distance point
LSG consisting of ... [mm] [mm]
[mm]
123 |MO visible damage to the
900 - glazing or substructure. *
8TTG 4 glass breakage on inside,
1,52 PVB 500 x 1200 166 no further visible damage
8TTG refinement of the fracture
100 4 pattern,
no further visible damage
811G no visible damage to the
1,52 PVB 1000 x 1200 166 900 1234 |0 N ge K
8 TTG glazing or substructure.
10TTG no visible damage to the
1,52 PVB 500 x 1200 166 900 12,34 lazi d .
10 TTG glazing or substructure.
10 HSG no visible damage to the
1,52 PVB 500 x 1200 166 900 1234 |00 et
10 HSG glazing or substructure.
10 HSG no visible damage to the
1,52 PVB 1000 x 1200 166 900 1,234 lazi d .
10 HSG glazing or substructure.
=>» Fall-proof acc. to category B of DIN 18008-4

* In almost all tests the lower angels of the clamps break off. These angels do not affect the stability
of the balustrade and only exist for installation reasons.
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6.4.3 Posi-Glaze Base

Table 2  Test results Posi-Glaze Base

Glass Glass format clﬁrﬁlé}h Drop Impact
assembly [mm] b x he di pIng height Ah P Results
e istance point
LSG consisting of ... [mm] [mm]
[mm]
no visible damage to the
8TTG 2,4 glazing, light bending of the
1,52 PVB 500 x 1200 166 900 profile around the anchors.
8TTG 13 no visible damage to the
' glazing or substructure
no visible damage to the
8TTG 2,4 glazing, light bending of the
1,52 PVB 1000 x 1200 166 900 profile around the anchors.
8TTG 13 no visible damage to the
' glazing or substructure
no visible damage to the
10 HSG 2,4 glazing, light bending of the
1,52 PVB 500 x 1200 166 900 profile around the anchors.
10 HSG 13 no visible damage to the
' glazing or substructure
no visible damage to the
10 HSG 2,4 glazing, light bending of the
1,52 PVB 1000 x 1200 166 900 profile around the anchors.
10 HSG 13 no visible damage to the
' glazing or substructure
=> Fall-proof acc. to category B of DIN 18008-4
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6.4.4 MegaGrip Side
Table 3  Test results MegaGrip Side
Axial
Glass Glass format . Drop
assembly [mm] bxhs | $2MPING | peignt an | MPACt Results
LSG consisting of ... [mm] [mm] [mm] P
127TTG . .
1,52 PVB 500 x 1800 166 900 | 1,2,3,4 |NO Visible damage to the glazing
i2 TG B or substructure
12TTG . .
1,52 PVB 1000 x 1800 166 900 | 1,2,3.4 | MO Visible damage to the glazing
i2 TG e or substructure
3 no visible damage to the glazing
or substructure
1 no visible damage to the glazing
15 TTG or substructure
1,52 PVB 500 = 1800 166 900 glass pads broken, glass slid up
15TTG 2 |about 30mm, no further visible
damage
4 glass slid up about 10mm, no
further visible damage

=>» Fall-proof acc. to category B of DIN 18008-4

"]

\'f *"

Image 28 Lifted glass
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6.4.5 MegaGrip Base
Table 4  Test results MegaGrip Base
Axial
Glass Glass format . Drop
assembly [mm] b x he: %Igmpmg height Ah (Lo Results
o istance point
LSG consisting of ... [mm] [mm]
[mm]
no visible damage to the
2,4 glazing, light bending of the
11522TJ\C/;B 500 x 1800 250 900 profile around the anchors.
12TTG 13 |novisible damage to the glazing
’ or substructure
no visible damage to the
2,4 glazing, light bending of the
11522T;-\(/BB 1000 x 1800 250 900 profile around the anchors.
12TTG 13 |ho visible damage to the glazing
’ or substructure
13 no visible damage to the glazing
15 TTG ’ or substructure
1,52 PVB 500 x 1800 250 900 2 glass slid up about 30mm, no
15TTG further visible damage
4 no further visible damage
=>» Fall-proof acc. to category B of DIN 18008-4

Image 29 Lifted glass and clamps
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6.4.6 posiONE Base
Table5  Test results posiONE Base
Glass Glass format Clﬁ‘r;('ailn Drop Impact
assembly [mm] b x he di pIng height Ah P Result
o istance point
LSG consisting of ... [mm] [mm]
[mm]
3 no visible damage to the
glazing or substructure
no visible damage to the
10 TTG 4 glazing or substructure,
i I bars fly off
1,52 PVB 500 x 1200 250 900 mn(-ar-c amp bars v ©
10 TTG 1 no visible damage to the
glazing or substructure
no visible damage to the
2 glazing or substructure,
inner clamp bars fly off
1 no visible damage to the
glazing or substructure
3 no visible damage to the
11502TI;>F\(/;B 1000 x 1200 250 900 glazing or substructure
10 TTG 5 no visible damage to the
glazing or substructure
4 no visible damage to the
glazing or substructure

= Fall-proof acc. to category B of DIN 18008-4
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7. Conclusion

The company VERROTEC GmbH located in Mainz (Germany) was assigned by the company Pure
Vista located in Bodmin PL31 2QX Cornwall to verify the guardrail effect of the profiles Posi-Glaze,
MegaGrip and posiONE Base from the company Pure Vista by impact testing.

In this test report, the relevant glass formats including their direct substructure were evaluated under
impact loading. The glazing must resist the impact load of category B according to the DIN 18008-4
[3]. Additionally, tests were conducted with a higher fall height of Ah = 900 mm (following category A).

In addition, the suitability of an edge protection was tested according to DIN 18008-4. The edge must
withstand the load of an “hard impact”.

The balustrade systems Posi-Glaze, MegaGrip and posiONE from the company Pure Vista can be
classified as a fall-proof according to category B of DIN 18008-4. The glass dimensions and
assemblies listed in Table 6 can be used.

Table 6  Glass dimensions and assemblies with fall protection

Axial Glass width b Glass height he

. Glass
clamping [mm] [mm] assembly [mm]
distance

[mm min. max. min. max. LSG consisting of ...

8TTG
500 3000 800 1200 1,52 PVB
8TTG

10 HSG
500 3000 800 1200 1,52 PVB
10 HSG

8TTG
500 3000 800 1200 1,52 PVB
8TTG

10 HSG
500 3000 800 1200 1,52 PVB
10 HSG

12TTG
MegaGrip Side 166 500 3000 800 1800 1,52 PVB
127TTG

12TTG
MegaGrip Base 250 500 3000 800 1800 1,52 PVB
12TTG

10TTG
posiONE Base 250 500 3000 800 1200 1,52 PVB
1I0TTG

System

Posi-Glaze Side 166

Posi-Glaze Base 166

Note: HSG means heat strengthened glass, TTG means heat toughened glass and LSG means laminated safety glass.

The specified interlayer and glass thicknesses may be exceeded. Instead of PVB, SGP can also be
used.
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Annex A

Posi-Glaze
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A.3 Posi-Glaze clamps
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Top TR10x2 Metric Trapzoidal Thread

20.50

L=

Polish and Stainless Steel Anodise

A.4 Posi-Glaze claddings

Aluminium 6063-Té

Polish and Stainless Steel Anodise 23

i
o
. 3
!
Side Cladding Profile Aluminium 60463-Té

4063-T6

Im Niedergarten 12a D-55124 Mainz Phone: +49 (0) 6131 /617 134-0

E-Mail: puez@verrotec.de




Project: VT 21-1180 Pure Vista glass guardrail system — Test Report

Report : 02 Page

30

Annex B MegaGrip

B.1 MegaGrip Side
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B.2 MegaGrip Base
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B.4 MegaGrip claddings
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Annex C posiONE

C.1 posiONE Base

DO NOTSCALE DRAWING REVISION

Purevista

TLE:

OSF Channel Base Mount Profile

e 26-08-21 Ad

SCALET SHEET | OF 3

Aluminium 6063-Té

Finnish as directed

3

o~

o

78.00
DO NOT SCALE DRAWING REVISION
Purevista
] 00 00 B TMLE:
i—-— - ii“ OSF Channel Base Mount Profile
| . B VG NO.
| $oe e 26-08-21 A
: ! ! SCALEI10 SHEET20F 3
| Oo7 Aluminium 4063-Té
1 b >
i 500 Finnish as directed
H d
1 { {
1 : 3
i 008
1 { {
| S8
B
100.00 200.00 100.00

v VERROTEC GmbH Im Niedergarten 12a D-55124 Mainz Phone: +49 (0) 6131 /617 134-0 E-Mail: puez@verrotec.de




Project: VT 21-1180 Pure Vista glass guardrail system — Test Report Report : 02 Page 35

13.42

C.2 posiONE clamps
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Annex D Edge Protection/ Handrail
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