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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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European foreword

This document (prEN 19100-1:2024) has been prepared by Technical Committee CEN/TC 250
“Structural Eurocodes”, the secretariat of which is held by BSI. CEN/TC 250 is responsible for all
Structural Eurocodes and has been assigned responsibility for structural and geotechnical design matters
by CEN.

This document is currently submitted to the CEN Enquiry.

This document will supersede CEN/TS 19100-1:2021.

In comparison with the previous edition, the following changes have been made:

— modified title and scope;

— updated references;

— improved provisions for action;

— improved provisions for coefficients and factor values;

— combined Annex A “Bending strength resistance” and Annex B “Bending strength resistance with
interference factor” into new Annex A “Design bending strength”.

The first generation of EN Eurocodes was published between 2002 and 2007. This document forms part
of the second generation of the Eurocodes, which have been prepared under Mandate M/515 issued to
CEN by the European Commission and the European Free Trade Association.

The Eurocodes have been drafted to be used in conjunction with relevant execution, material, product
and test standards, and to identify requirements for execution, materials, products and testing that are
relied upon by the Eurocodes.

The Eurocodes recognize the responsibility of each Member State and have safeguarded their right to

determine values related to regulatory safety matters at national level through the use of National
Annexes.
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0 Introduction

0.1 Introduction to the Eurocodes

The Structural Eurocodes comprise the following standards generally consisting of a number of Parts:

— Eurocode — Basis of structural and geotechnical design

— EN 1991 Eurocode 1 — Actions on structures

— EN 1992 Eurocode 2 — Design of concrete structures

— EN 1993 Eurocode 3 — Design of steel structures

— EN 1994 Eurocode 4 — Design of composite steel and concrete structures

— EN 1995 Eurocode 5 — Design of timber structures

— EN 1996 Eurocode 6 — Design of masonry structures

— EN 1997 Eurocode 7 — Geotechnical design

— EN 1998 Eurocode 8 — Design of structures for earthquake resistance

— EN 1999 Eurocode 9 — Design of aluminium structures

— EN 19100 Eurocode 10 — Design of glass structures

The Eurocodes are intended for use by designers, clients, manufacturers, constructors, relevant
authorities (in exercising their duties in accordance with national or international regulations),

educators, software developers, and committees drafting standards for related product, testing and
execution standards.

NOTE Some aspects of design are most appropriately specified by relevant authorities or, where not specified,
can be agreed on a project-specific basis between relevant parties such as designers and clients. The Eurocodes
identify such aspects making explicit reference to relevant authorities and relevant parties.

0.2 Introduction to EN 19100 (all parts)

EN 19100 (all parts) applies to the structural design of mechanically supported glass components and
assemblies of glass components. It complies with the principles and requirements for the safety and
serviceability of structures, the basis of their design and verification that are given in , Basis of
structural and geotechnical design.

EN 19100 is subdivided into three parts:
— EN 19100-1, Eurocode 10 — Design of glass structures — Part 1: General rules

— EN19100-2, Eurocode 10 — Design of glass structures — Part 2: Out-of-plane loaded glass components
— EN 19100-3, Eurocode 10 — Design of glass structures — Part 3: In-plane loaded glass components
0.3 Introduction to EN 19100-1

EN 19100-1 applies to the structural design of mechanically supported glass components and assemblies
of glass components according to EN 19100-2 and EN 19100-3.
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0.4 Verbal forms used in the Eurocodes
The verb “shall” expresses a requirement strictly to be followed and from which no deviation is permitted
in order to comply with the Eurocodes.

The verb “should” expresses a highly recommended choice or course of action. Subject to national
regulation and/or any relevant contractual provisions, alternative approaches could be used/adopted
where technically justified.

The verb “may" expresses a course of action permissible within the limits of the Eurocodes.

The verb “can" expresses possibility and capability; it is used for statements of fact and clarification of
concepts.

0.5 National Annex for EN 19100-1

National choice is allowed in this document where explicitly stated within notes. National choice includes
the selection of values for Nationally Determined Parameters (NDPs).

The national standard implementing EN 19100-1 can have a National Annex containing all national
choices to be used for the design of buildings and civil engineering works to be constructed in the relevant
country.

When no national choice is given, the default choice given in this document is to be used.

When no national choice is made and no default is given in this document, the choice can be specified by
a relevant authority or, where not specified, agreed for a specific project by appropriate parties.

National choice is allowed in EN 19100-1 through notes to the following clauses:

3.1.16 4.2.4(1) 4.3.1 (3) - 2 choices 4.3.1(8)
4.3.1(9) 4.3.1(10) 4.4.2(2) 4.4.2(3)
5.2(1) 7.2.2(2) 7.2.2(3) 7.2.2(4)
8.2(2) 8.3.2(1) 9.2(1)

National choice is allowed in EN 19100-1 on the application of the following informative annexes:

Annex A Annex B Annex C

The National Annex can contain, directly or by reference, non-contradictory complementary information
for ease of implementation, provided it does not alter any provisions of the Eurocodes.
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1 Scope

1.1 Scope of prEN 19100-1

(1) This document gives basic design rules for glass structures, assemblies and components. This
document is concerned with the requirements for resistance, serviceability, fracture characteristics and
glass component failure consequences in relation to human safety, robustness and redundancy of glass
structures.

(2) This document covers the basis of design, structural design, materials, durability, and construction
rules.

1.2 Assumptions

(1) The assumptions given in [EN 1990 apply.

(2) This document is intended to be used in conjunction with EN 1990, EN 1991 (all parts), the parts of
EN 1992 to EN 1999 where glass structures or glass components are referred to within those documents
and EN 12488.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

NOTE See the Bibliography for a list of other documents cited that are not normative references, including
those referenced as recommendations (i.e. through ‘should’ clauses) and permissions (i.e. through ‘may’ clauses).

EN 572 (all parts), Glass in building — Basic soda lime silicate glass products

EN 1279-5:2018, Glass in building — Insulating glass units — Part 5: Product standard
EN 1990:2023,1 Eurocode — Basis of structural and geotechnical design

EN 1991 (all parts), Eurocode 1 — Actions on structures

EN 12488, Glass in building — Glazing recommendations — Assembly principles for vertical and sloping
glazing

EN 13022-1), Glass in building — Structural sealant glazing — Part 1: Glass products for structural sealant
glazing systems for supported and unsupported monolithic and multiple glazing

, Glass in building — Structural sealant glazing — Part 2: Assembly rules

EN 15434-1, Bonding sealants — Part 1: Bonded glazing sealants for direct light exposure
3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 1990 and the following apply.

1 As impacted by EN 1990:2023 /prA1:2024.
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Table 3.1— Glass component, glass member and system of glass members

2
4
Monolithic glass | }1
Key
1 pane
2 single ply
2 3 2
| / /[ /
i )l
! 4
|
Laminated glass !
Key
Glass L pane
component 2 ply
3 interlayer
2 L 2 /3 /2 5
|
! ‘
} o — )
| I —
i t }1
Insulated glass unit (IGU) l !
Key
1 pane
2 ply
3 interlayer
4 cavity
5 spacer
Glass Glass component + [ ‘l
member boundary conditions A
System of Glass components + their
glass interconnections +
members boundary conditions A
3.1.1

glass component

glass product being monolithic, laminated, and/or insulating glass unit, after installation

Note 1 to entry: See Table 3.1.

8
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3.1.2

glass member

glass component with clear mechanical boundary conditions so that the effects (stresses or sectional
forces) of a defined action can be calculated

Note 1 to entry: See Table 3.1.

3.1.3

insulating glass unit

IGU

assembly consisting of at least two panes of glass, separated by one or more spacers, hermetically sealed
along the periphery, mechanically stable and durable

3.14

limit state scenario

LSS

set of limit states (SLS, ULS, FLS and PFLS) to be verified whilst designing a glass component

3.1.5

ultimate limit state

ULS

state associated with collapse or other forms of structural failure

Note 1 to entry: Generally, it corresponds to the maximum load-carrying resistance of a structure or structural
member.

[SOURCE: EN 1990:2023, 3.1.2.15]

3.1.6

serviceability limit state

SLS

state that correspond to conditions beyond which specified service requirements for a structure or
structural member are no longer met

[SOURCE: EN 1990:2023, 3.1.2.16]

3.1.7
failure
event where the total loss of structural resistance of the glass component or supports or bonding occurs

3.1.8
fracture
macroscopic physical disintegration due to crack propagation in glass

Note 1 to entry: For a monolithic glass pane, a glass fracture results into a failure of the component. For a laminated

glass pane, fracture of a ply or even of all plies does not necessarily result into a failure of the component. For an
IGU, fracture of one glass pane does not necessarily result into failure of the component.
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3.1.9

fracture limit state

FLS

ultimate limit state beyond which, during accidental fracture of a glass component or part of glass
component, the following requirements are no longer satisfied

— the prevention of injuries by contact with glass fragments and/or,
— the prevention of body to pass through and/or,

— the ability to limit the failure to that glass component or part of glass component

Note 1 to entry: The requirements can usually be satisfied by choosing an appropriate mode of breakage of glass,
boundary conditions and other mechanical characteristics.

3.1.10

post fracture limit state

PFLS

ultimate limit state beyond which, in case of accidental failure of a glass component, the required residual
load bearing capacity provided by

— redundancy of the glass component,
— undamaged ply(ies) of that glass component,
— structure alternative load path(s)

during a defined period is no longer satisfied

3.1.11

redundancy

provision or existence of additional load paths or structural systems than strictly necessary to resist
design actions

3.1.12

robustness

ability of a structure to withstand unforeseen adverse events without being damaged to an extent
disproportionate to the original cause

[SOURCE: EN 1990:2023, 3.1.2.30]

Note 1 to entry: See [EN 1990 and EN 1991-1-7.

3.1.13

ply
sheet of monolithic glass, cut to size and shape

3.1.14
in-plane loaded glass component
glass component subjected to a significant force component parallel to the glass surface

3.1.15
out-of-plane loaded glass component
glass component subjected to a significant force component perpendicular to the glass surface
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3.1.16
vertical glass component
glass component which subtends an angle of no more than * 15° to the vertical

Note 1 to entry: The value of the angle is given in [EN 13830, unless the National Annex gives a different value.

3.1.17

interlayer

one or more layers of material acting as an adhesive between plies of glass and/or plastic glazing sheet
material

Note 1 to entry: The interlayer can also give additional performance to the finished product, for example impact
resistance, resistance to fire, solar control and acoustic insulation.

Note 2 to entry: The interlayer itself can also encapsulate non-adhesive films and plates, wires, grids, photovoltaic
cells, etc.

[SOURCE: EN ISO 12543-1:2021, 3.2.7, modified]

3.1.18

laminated glass

assembly consisting of one ply of glass with one or more plies of glass and/or plastic glazing sheet
material joined together with one or more interlayers

Note 1 to entry: The number of glass plies and the requirements on the interlayer depend on the application of the
glass component, required performance and processing capability, etc.

[SOURCE: EN ISO 12543-1:2021, 3.1.1, modified]

3.1.19

laminated safety glass

laminated glass classified in accordance with a soft body impact standard where in the case of breakage
the interlayer serves to retain the glass fragments, limits the size of opening, offers residual resistance
and reduces the risk of cutting or piercing injuries

[SOURCE: EN ISO 12543-1:2021, 3.1.2]

3.1.20

effective thickness

mechanically equivalent thickness used in structural calculation to represent the “as if monolithic
thickness” of laminated glass when calculating its resistance or stiffness

3.1.21
thermal stress
stress induced by thermal expansion, e.g. due to temperature differences in the glass

3.1.22

cavity pressure

pressure applied to the panes of insulating glass units due to the internal volume of the hermetically
sealed cavity or cavities being affected by variable cavity loading and permanent cavity loading

3.1.23

variable cavity loading

pressure acting on the panes of insulating glass unit resulting from the effect of sealed cavity volume
variations due to temperature and atmospheric changes
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3.1.24

permanent cavity loading

pressure acting on the panes of insulating glass unit resulting solely from a difference in altitude between
the place of assembly (sealing) and the place of use

3.1.25

pre-stressed glass

glass within which a permanent surface compressive stress has been induced by a controlled process in
order to give it increased resistance to mechanical and thermal stress and/or prescribed fracture
characteristics

Note 1 to entry: Pre-stressed glasses can be thermally toughened glass, heat soaked thermally toughened glass,
heat strengthened glass or chemically strengthened glass.

3.1.26
mid plane of a hole
symmetry plane of a hole in a glass ply, which is parallel to the glass surfaces

3.1.27

glazing block

piece of suitable material, placed between the glass component and the frame preventing direct contact
between the two of them

Note 1 to entry: Glazing blocks include setting blocks, location blocks and distance pieces, see EN 12488.

3.1.28
annealed glass
glass as delivered directly from the fabrication cycle without subsequent treatment

[SOURCE: ISO 12216:2020, 3.7.1]

3.1.29

float glass

flat, transparent, clear or tinted soda-lime silicate glass having parallel and polished faces obtained by
continuous casting and flotation on a metal bath

[SOURCE: ISO 16293-1:2008, 3.1]

3.1.30
patterned glass
flat, translucent, clear or tinted soda-lime silicate glass obtained by continuous casting and rolling

[SOURCE: EN 572-1:2012+A1:2016, 3.3]

3.1.31

wired patterned glass

flat, translucent, clear or tinted soda-lime silicate glass obtained by continuous casting and rolling which
has a steel mesh welded at all intersections incorporated in the glass during its manufacturing process

Note 1 to entry: The surfaces can be either patterned or plain.

Note 2 to entry: In German, wired patterned glass with plain surfaces is called ‘Drahtglas’.
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