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https://www.re-thinkingthefuture.com/designing-for-typologies/a4558-15-iconic-glass-buildings-around-the-world/#8708bbfe87a3f679c3c4fe38061d2114cd488c9c#253122

http://luxuryproperties.ir/uploads/images/images/Blog/Architectural%20Designs/Dramatic%20Skybridges%3B%20Architecture%20Trick%20to%

20Show%20Off%20in%20Skyscraper%20Projects/35MEskybridge.jpg

Copyright in BSI publications 

Permission to reproduce extracts from both published and draft Eurocodes has been granted by BSI.  

British Standards can be obtained in PDF or hard copy formats from BSI Knowledge: 

https://knowledge.bsigroup.com or by contacting BSI Customer Services for hardcopies only: Tel: 

+44 (0)20 8996 9001, Email: cservices@bsigroup.com.

All the content in BSI publications, including British Standards, is the property of and copyrighted by 

BSI or some person or entity that owns copyright in the information used (such as the international 

standardization bodies) and has formally licensed such information to BSI for commercial publication 

and use. You may not transfer, share or disseminate any portion of the standard to any other person. 

You may not adapt, distribute, commercially exploit or publicly display the standard or any portion 

thereof in any manner whatsoever without BSIôs prior written consent. For permission to reproduce 

content from BSI publications contact the BSI Copyright and Licensing team at 

copyright@bsigroup.com

https://knowledge.bsigroup.com/
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Structural glass Ɖtoday

https://www.re-thinkingthefuture.com/designing-for-typologies/a4558-15-iconic-glass-buildings-around-the-world/#8708bbfe87a3f679c3c4fe38061d2114cd488c9c#253122

http://luxuryproperties.ir/uploads/images/images/Blog/Architectural%20Designs/Dramatic%20Skybridges%3B%20Architecture%20Trick%20to%

20Show%20Off%20in%20Skyscraper%20Projects/35MEskybridge.jpg
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Structural glass Ɖtoday

https://de.glasscon.com/produkte/structural-glass-facades https://www.eocengineers.com/projects/apple-jungfernsteig-108/ https://seele.com/references/apple-park-restaurant-doors/
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Structural glass Ɖtoday

https://seele.com/locations/seele-canada-inc-ca https://www.engadget.com/2019-09-19-apple-fifth-avenue-cube-redesigned-new-york-city.html

https://www.ofdesign.net/interior-design/modern-facade-the-beauty-of-

glass-curtain-walls-2622
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Current situation
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Key changes and benefits through design examples 

Timeline EN 19100 - EC 10

EC 0 ɀ EN 1990 Basis of design
EC 1 ɀ EN 1991 Actions
EC 2 ɀ EN 1992 Concrete
EC 3 ɀ EN 1993 Steel
EC4 ɀ EN 1994 Composite
EC 5 ɀ EN 1995 Timber
EC 6 ɀ EN 1996 Masonry
EC 7 ɀ EN 1997 Geotechnical
EC 8 ɀ EN 1998 Earthquake
EC 9 ɀ EN 1999 Aluminium
EC 10 ɀ EN 19100 Structural Glass
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Structure  and Content of  Eurocode 10
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Relation to  product  and other  standards

Product

CEN/TC 129

WG 8

CEN/TC 250

SC 11

CEN/TC129

Design Execution

ȣ
EN 16612: Glass in Building ɀ
Determination of the lateral load 
resistance of glass panes by 
calculation
ȣ

prEN 19100 ɀDesign of Glass Structures
Part 1: Basis of Design, Materials
Part 2: Out-of-plane loaded Glass
Part 3: In-plane loaded Glass
Part 4: Glass selection relating to

the risk of human injury
ɂGuidance for specification

Components of 
Consequences Classes other
than given in EN1990

Components of 
Consequences Class 1, 2, 3
acc. EN1990

Remains TS because of national legislation

ÁComponent classification in the hands of European Countries
ÁRules of EN 19100 tie in seamlessly with those of EN 16612   

Glass components for buildings



12
JRC Workshop | The second generation Eurocodes | 5th June 2025

Key changes and benefits through design examples 

Conceptualisation

ÅGlass is a perfect brittle material, no ductility.

ÅWe must always expect a breakage of a glass ply.

ÅA|X NJÄ´X ­Z zӃJ´´ M³XJ¦JzX NJ« MX J«Éº| «zŷ ż*J ӃÄ³X ­Z
Ä«¦«­Ç« ­³ z «Ž

Å+ӃJ´´ TX´ z«  ´ Ӄ ºX³JӃӃÉ ż>­MÄ´º«X´´ TX´ z«ŽŸ

ÅEurocode 10 approach:
Åż(«z «XX³ «z ³­MÄ´º«X´´Ž
Åż8³zJ« ´ «z TX´ z« ´ ºÄJº ­«´Ž
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Conceptualisation

cross sectional structural

Å Number and thickness of plies
Å Type of glass
Å Type of interlayer
Å Edge protection
Å etc.

Å Detailing
Å Type and capacity of second 

load path
Å Protection  and hold back 

measures
Å etc.

Engineering robustness
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Conceptualisation

Design for  state during glass fracture
(safe glass fracture) FLS Fracture Limit State

Design for  the post-fracture  state
(residual load capacity) PFLS Post-Fracture Limit State

Organising design situations

Design for  the unfractured  glass state

SLS Serviceability Limit State

ULS Ultimate Limit State
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Conceptualisation Ɖ Out -of-plane loaded components

FLS

During Impact

(hard
and/or
soft,

as required)
ÅCalculation
ÅTesting
ÅSimulation
ÅExperience

ÅRequirements 
and Test Set-
Up depending 
on scenario

PFLS After Impact

Å No shards falling
Å No splinters causing   

severe injuries
Å Residual load carrying 

capacity after fracture  
for  a limited time 
under reduced loading
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Conceptualisation Ɖ In-plane loaded components

FLS During Impact

ÅDynamic 
effects
ÅNon linearities
ÅShort term

ÅCalculation
ÅSimulation
ÅTesting 

Ply fractures
Åwith
or
Åwithout lateral 

impact

ÅSudden loss of a 
ply (or even of 
glass element)

ÅSoft or hard 
impact, different 
energy levels

PFLS After Impact

ÅAfter decay of 
dynamic effect
ÅNon linearities
ÅMedium to 

long term

ÅCalculation
ÅSimulation
ÅTesting 

ÅRepair possible
ÅSafe residual life 

time until repair
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Key changes and benefits through design examples 

Conceptualisation

Limit State Scenario (LSS)

LSS - 0 LSS - 1 LSS - 2 LSS - 3

Design for  the 
unfractured  glass 

state

SLS SLS SLS SLS

ULS ULS ULS ULS

Design for  the glass 
fracture  state

(safe glass fracture)
FLS FLS

Design for  the 
post-fractured  

state (residual load 
capacity)

PFLS PFLS

*
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Overview of design topics
Scope Main Text Annexes

prEN 19100-1 requirements for resistance, serviceability, 
fracture characteristics and glass 
component failure consequences

human safety, robustness and 
redundancy of glass structures.

Principles of  Limit States
Å ULS
Å SLS
Å FLS
Å PFLS

Materials/ strengths
Å glass
Å interlayer
Å IGUs

Partial factors

Actions
Å cavity pressure for  IGUs

Structural  Analysis
Å interlayer modeling

Structural  Provisions
Å glass support
Å holes

Verification  ULS and SLS

A ƉDesign bending strength

B ƉIn-plane thermally induced stress

C - Thermally induced stress caused by 
temperature Risk Assessment

prEN 19100-2 primarily 
subjected to out -of-plane loading.

Verification  FLS and PFLS
Å testing
Å theoretical

Deflection  Limits

Joints, Connections and 
Supports
Å continously edge 

supported
Å point  supported
Å cantilevered

A - Determination of the effective thickness 
according to the enhanced effective thickness 
approach (EET)

B - Verification of the natural frequency of the 
glass component subjected to wind gusts

C IGUs Ɖ Calculation of the resulting pressure

D Cold bent glass

prEN 19100-3

primarily subjected to in -
plane loading. effects of 
loads acting both in-plane and parallel to 
the plane produced by the neutral axes of 
the component, construction 
rules for joints 

Verification  FLS and PFLS
Å testing
Å theoretical

Joints and Connections
Å sleeve bearinigs
Å lapped splices
Å friction  connection

Structural  Analysis
Å stability
Å imperfections
Å detailing

A - Calculation of the critical buckling load Ncr or 
critical bending moment Mcr,LT

B - Calculation of Iz,eff and IT,eff of laminated glass

C - Calculation of Km-values for simplified 
calculation
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Key topics Ɖ Glass types

Annealed Thermally or chemically treated

https://www.baunetzwissen.de/glossar/e/einscheibensicherheitsglas

-51279?img=0&layout=galerie

*
*
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mono laminate IGU

Key topics Ɖ Glass assemblies
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Key changes and benefits through design examples 

Key topics Ɖ Design bending strength

█▌ȟ▀ total design bending strength

Ὢȟ characteristic bending strength of 
annealed glass

‎  material partial safety factor
Ὧ edge or hole finishing factor
Ὧ surface profile factor
Ὧ  modification  factor
‗ relevant for surfaces larger 18 m²
‗ relevant for edges longer 6 m

█▌ȟ▀ ὯẗὯ ẗ‗ ẗ‗ẗὯ ẗ
ȟ
  ὯẗὯȟẗ

ȟ ȟ

ẗ

intrinsic  glass strength

Ὢȟ characteristic bending strength of 
pre-stressed glass 

‎ partial safety factor  for  pre-stress 
on the surface

Ὧ pre-stressing process factor
Ὧȟ edge or hole pre-stressing factor
Ὧ interference factor , accounting 

for  the beneficial statistical 
interference between the 
distributions  of pristine glass 
strength and surface pre-stress

contribution  of pre-stress*
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Key topics Ɖ Design of  IGUs

Loads due to climatic influences Ź J«T Ӄ­JT T ´º³ MÄº ­« ­Z XÈºX³«JӃ Ӄ­JT «z ­«
distinct panes

* *
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Key topics Ɖ Design of  laminated glass

Ὤ ȟ

ρ

–
В Ὤ ρςВ ὬẗὨ

ρ –
В Ὤ

Ὤ ȟȟ

ρ

ςẗ–ẗὨ
В Ὤ ρςВ ὬẗὨ

Ὤ
Ὤ ȟ

Effective thickness to calculate the deflection of a pane

Effective thicknesses to calculate the bending stress in a single ply

Galuppi, L.; Royer Carfagni, G.: The effective thickness of laminated glass plates,  Journal of Mechanics of Materials and Structures 2012 

*

*
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Key changes and benefits through design examples 

Key topics Ɖ Design of  laminated glass

Effective thicknesses and 
resulting stress distribution are 
depending on

Åthe stiffness of the interlayer, 
which is influenced by the 
temperature und the load 
duration,
Åthe boundary conditions and
Åthe type of loading.

Galuppi, L.; Royer Carfagni, G.: The effective thickness of laminated glass plates,  Journal of Mechanics of Materials and Structures 2012 

*
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Key topics Ɖ Design of  in-plane loaded glass
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Key changes and benefits through design examples 

Key topics Ɖ Design of  in-plane loaded glass

Åstructural analysis and detailing

Åimperfections for 2 nd order theory calculations
Å influences on imperfections

Å fracture of plies
Å installation etc.

Åeffective cross section values for stability problems
ÅὉὍȟ

ÅὋὍȟ

Ådynamical effects

Åcalculation of connections
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Example calculations

Prof. Dr.-Ing. Ruth Kasper

Maximilian Laurs, M. Sc. 
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Key changes and benefits through design examples 

Example calculations

1 Design of an Insulating Glass Unit

2 Design of a glassbarrier (glass parapet)

3 Primary structural component: Design of a glass fin
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Application  cases

Åe.g. significant change of altitude

Åe.g. barrier function (floor Ɖto-ceiling glazing)

ÅVariation of glass assemblies

ÅPoint or line load
ÅBAM-Approach Ý internal pressure
ÅEET-Method  Ý effective thickness for laminated glass 

*
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Example calculation - Insulating Glass Unit

General:

ÅProduct: IGU (EN 1279-5)

ÅClassification in Consequence Class (EN 1990:2023)

ÅCC1 Ɖlow consequence
Å loss of human life or personal injury: low
Åeconomic, social or environmental consequences: small

ÅLimit State Scenario (LSS) (prEN 19100-1)

Åno barrier function due to window sill/parapet
Åno post-breakage requirements

ÅLSS-0: ULS & SLS

ÅServiceability requirements (prEN 19100-1 + EN 1990:2023)

Å deflection effects of IGUs with loss of airtightness
due to edge seal damage
Å2-SLS load combination: characteristic

*

*

*
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Key changes and benefits through design examples 

Example calculation - Insulating Glass Unit

Actions:

ÅWind loads  (EN 1991-1-4) ύ ρȟπ Ë.ȾÍό

ÅClimatic action (acc. to prEN 19100-2, Annex C, values to be set in NA)

change of altitude (relative to production)
meteorological 

barometric pressure 
change 

temperature 
difference

Duration Permanent Intermediate Intermediate

Action ɝὌ φππ ά ɝὴ πȟππς ὓὖὥ ɝὝ ςπ ὑ

Barometric external 
pressure variation

ɝÐ
ɝὴ πȟπρς ȾÍẗɝὌ πȟππχς ὓὖὥ* ɝὴ πȟππς ὓὖὥ

 zapproximation of barometric formula
(dependence of air pressure and density on altitude)

*

*
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Green's functions for the load sharing in multiple insulating glazing units / Galuppi, L.; Royer-Carfagni, G..
- In: INTERNATIONAL JOURNAL OF SOLIDS AND STRUCTURES. - ISSN 0020-7683. - 206:(2020), pp. 412-425. [10.1016/j.ijsolstr.2020.09.030]

Actions:

ÅResulting internal pressure variations
ÅBAM-Approach (prEN 19100-2, Annex C, acc. to Galuppi et al., 2020) 

ÅAuxiliary values:

Å Ὀ
ẗ ȟ

ẗ
Ὀ Ὀ

 ẗ 

ẗ ȟ
σρυστψφ Nmm

Å ‘ ẗ ‘
 ẗ  

 
ẗ

ȟ  

 ẗ  ẗ  
σρσχ 

Å ‘ ẗ ‘ ‘

Å ὑ
ẗ

ὑ
ȟ ẗ

ςψπȟχ 

Å ὑ
ẗ

ὑ ὑ ςψπȟχ  

Example calculation - Insulating Glass Unit
Internal pressure variation :

dimensionless shape 

parameter

*
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Key changes and benefits through design examples 

Example calculation - Insulating Glass Unit

Actions:

ÅBAM-Approach (prEN 19100-2, Annex C)

Å $JӃNÄӃJº ­« ­Z  «ºX³«JӃ °³X´´Ä³X ÆJ³ Jº ­« TÄX º­ Ź
ÅŹ XÈºX³«JӃ °³X´´Ä³X ƎÇ «TƏ

Å ῳὴ ὑẗ• ẗύ ςψπȟχẗπȟππρφςςẗ ρȟπ πȟτυυ ὯὔȾάό

ÅŹ MJ³­ªXº³ N °³X´´Ä³X ÆJ³ Jº ­« ƎJӃº ºÄTXŵ JªM X«º J ³ °³X´´Ä³XƏ

Å ῳὴ ὑ ὑ ẗ• ẗῳὴ ςψπȟχ ςψπȟχ ẗπȟππρφςẗπȟππχςφȟυυ ὯὔȾάό

Å ῳὴ ὑ ὑ ẗ• ẗῳὴ ςψπȟχ ςψπȟχ ẗπȟππρφςẗπȟππς ρȟψς ὯὔȾάό

ÅŹ ºXª°X³JºÄ³X ÆJ³ Jº ­«

Å ῳὴ ẗ ẗɝ4
ȟ  

ȟ  
ẗ

ȟ
ẗ ςπ ὑ πȟφς ὯὔȾάό

dimensionless shape 

parameter

Internal pressure variation :

*
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Key changes and benefits through design examples 

Example calculation - Insulating Glass Unit

Actions:

ÅBAM-Approach (prEN 19100-2, Annex C, see Galuppi et al., 2020)

Å$JӃNÄӃJº ­« ­Z ³X´ÄӃº «z °³X´´Ä³X ­« T ´º «Nº °J«X´Ź
Å Ź XÈºX³«JӃ °³X´´Ä³X ƎÇ «TƏ
Å ὴ ȟȟ ῳὴ= πȟτυυ ὯὔȾάό

Å ὴ ȟȟ × ῳὴ ρ πȟτυυ πȟυτυ ὯὔȾά

Å Ź MJ³­ªXº³ N °³X´´Ä³X ÆJ³ Jº ­«
(altitude, ambient air pressure)

Å ὴ ȟȟ ɝὴ ῳὴ χȟς φȟυφ πȟφτ ὯὔȾάό

Å ὴ ȟȟ  ὴ ȟȟ = 0,64 kN/m²

Å ὴ ȟȟ ɝὴ ῳὴ ςȟππρȟψς πȟρψ ὯὔȾάό

Å ὴ ȟȟ  ὴ ȟȟ πȟρψË.ȾÍό

Å Źtemperature variation
Å ὴ ȟȟ ῳὴ πȟφς ὯὔȾάό

Å ὴ ȟȟ ῳὴ πȟφς ὯὔȾάό

Resulting loads on distinct  panes of  IGU:

*



35
JRC Workshop | The second generation Eurocodes | 5th June 2025

Key changes and benefits through design examples 

Example calculation - Insulating Glass Unit

ULS - stress check: 

Design loads (see EN 1990:2023 & prEN 19100-1)

Å only actions (or effects of actions) with same direction are superposed

Å Load combinations ULS
Ὁ ὉВ ‎ȟẗὋȟ ‎ȟẗὗȟ В ‎ȟẗ‪ȟẗὗȟ  

Å permanent: Ὧ πȟςω

Ὁ Ὁρȟπẗɝὴ Ὁ πȟψχ
ȟ

σȟππ

Å intermediate (significant): Ὧ πȟυψ

Ὁ Ὁρȟπẗɝὴ ρȟπẗɝὴ πȟσẗɝὴ % ρȟψψ ȟ σȟςτ

Å short: Ὧ πȟχτ

Ὁ Ὁρȟπẗɝὴ ρȟπẗɝὴ πȟσẗɝὴ ρȟυẗπȟφẗɝὴ Ὁ ςȟσχ ȟ σȟςπ

*

*
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Key changes and benefits through design examples 

Example calculation - Insulating Glass Unit

ULS - stress check:

ÅActions on Pane 2: 

ÅEffect of actions
Å resulting maximum principal stress (tabulated* or via FEA)

Ὁ Ὧ ẗήẗ
ὥ

Ὤ
πȟσψσẗσȟςτ ὯὔȾά ẗ

ὥ

Ὤ
ρρȟςτ ὓὖὥ

ÅResistance (Design bending strength)

Ὑ Ὢȟ ‗ẗ‗ẗὯẗὯ ẗὯ ẗ
Ὢȟ

‎
ὯẗὯȟẗ

Ὢȟ Ὢȟ

Ὧẗ‎

Ὑ Ὢȟ Ὧ ẗ
Ὢȟ

‎
πȟυψẗ

τυ ὔȾάάό

ρȟφ
ρφȟσρ ὓὖὥ

Result: Ὁ ὙV

*Sedlacek, G. et al.: Glas im konstruktiven Ingenieurbau. Bauingenieur-Praxis (1999)

maximum principal stress
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Key changes and benefits through design examples 

out-of-plane deflection 

Example calculation - Insulating Glass Unit

SLS - deflection check:

ÅActions on Pane 2: 

ÅLoad combinations SLS 2 (characteristic)

Ὁ ὉВ Ὃȟ ὗȟ В ‪ȟẗὗȟ  

Ὁɝὴ ɝὴ πȟσẗɝὴ πȟφẗɝὴ Ὁρȟφτ

ÅEffect of actions
Å resulting maximum out-of-plane deflection (tabulated* or via FEA)

Ὁ πȟπφψυẗρȟφτẗ
ὥ

Ὁ ẗὬ
σȟρτ άά

ÅLimit (prEN 19100-2, Table 9.1)

Å IGU
Åcontinuously supported along all edges

ὅ
ὒ

υπ

ρπππ

υπ
ςπ ÍÍ

Result: Ὁ ὙV *Sedlacek, G. et al.: Glas im konstruktiven Ingenieurbau. Bauingenieur-Praxis (1999)

*
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Key changes and benefits through design examples 

Example calculations

1 Design of an Insulating Glass Unit

2 Design of a glassbarrier (glass parapet)

3 Primary structural component: Design of a glass fin



39
JRC Workshop | The second generation Eurocodes | 5th June 2025

Key changes and benefits through design examples 

Example calculation

Åresidential building in Europe

Ådifferent glass applications:

Åmost general glass (Insulating Glass Unit)

Åglass with barrier function (glass parapet)

Åglass as primary structural element (glass fin)



40
JRC Workshop | The second generation Eurocodes | 5th June 2025

Key changes and benefits through design examples 

Example calculation - glass parapet

General:

ÅProduct: laminated glass (EN 14449)

TTG glass (EN 12150)

ÅClassification in Consequence Class (EN 1990:2023)

ÅCC2 Ɖnormal consequence
Å loss of human life or personal injury: medium
Åeconomic, social or environmental cons: considerable

ÅLimit State Scenario (LSS) (prEN 19100-1)

Åbarrier function 
Å fracture and post-fracture requirements

ÅLSS-3: ULS & SLS & FLS & PFLS

ÅServiceability requirements (prEN 19100-1 & -2 + EN 1990:2023)

ÅDeflections or displacements or effects thereof
affecting safety

Å 2-SLS load combination: characteristic

*

*

*
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Key changes and benefits through design examples 

Example calculation - glass parapet

Actions:

ÅBarrier loads  (EN 1991-1-1:2025) Ὤ ρȟυË.ȾÍ

ÅStresses and deflections via beam analogue
Å„

Åὓ Ὤẗὰ ρȟυ ẗρ ά ρȟυ ὯὔάȾά

Åὡ ȩ

ÅὉὍ ȩ

ÅInfluence of shear coupling on effective stiffness
Å3 Possible levels (prEN 19100-1)

ÅLevel 1: full coupling vs. no coupling
ÅLevel 2: analytical models
ÅLevel 3: numerical models

?
? ? ? ?

?

general deformation

*

*
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Key changes and benefits through design examples 

Example calculation - glass parapet

Full coupling 

ÅFull load on monolithic cross section

ÅὬ В Ὤ τάά ψ άά τ άά ρφ άά

Åὡ
ẗ

ẗ
 
ẗ

 
τςȟφχ

Å„
ȟ

συȟρφ -0ÁȾÍ

vs. no coupling

ÅDistribution of load acc. to relative stiffness of panes

Å‏
В

Å‏
  

ẗ  
πȟρ ‏ Ƞ‏ ρ ςẗ‏ πȟψ

Åὡ ȟ
ẗ

ẗ
 
ẗ
 

ςȢφχ  ᴼ„
ẗ

ȟ

ȟẗ

Ȣ
υφȟςυ -0ÁȾÍ

Åὡ ȟ
ẗ

ẗ
 
ẗ
 

ρπȢφχ  ᴼ„
ẗ

ȟ

ȟẗ

Ȣ
ρρςȟυ -0ÁȾÍ

general stress distribution
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Key changes and benefits through design examples 

Effective Thicknesses of laminated glass

ÅSystem Stiffness is now dependent on
Å interlayer stiffness (here: Ὃ πȢρ ὓὖὥ)
Åstatic system and
Å load pattern

ÅAuxiliary values:
ÅὬ thickness of pane I

ÅὬ Ὤ τ άά; Ὤ ψ άά; Ὤ ȟ Ὤ ȟ πȟχφ άά

ÅὨ distance of centroid of pane i to general centroid with sign
ÅὨ Ὠ φȟχφ άά; Ὠ π άά

Åɰ load and system dependent parameter (tabulated)

Åɰ
ẗ  

πȟπππππςυ

Example calculation - glass parapet

https://www.visioglas.com/bauglas/verbund-sicherheitsglas-vsg-glas/

*
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Key changes and benefits through design examples 

Effective Thicknesses of laminated glass

ÅSystem Stiffness is now dependent on
Å interlayer stiffness (here: Ὃ ρȟυ ὓὖὥ)
Åstatic system and
Å load pattern

Åshear coupling parameter (prEN 19100-2)

–ȟ
ρ

ρ
ὉẗВ ὬẗВ ὬẗὨ

Ὃ ẗВ Ὤẗ ρςẗВ ὬẗὨ ẗ
Ὠ Ὠ
Ὤ ȟ

Ὠ Ὠ
Ὤ ȟ

ẗɰ

ρ

ρ
χππππ ὔȾάάόẗςẗτ άά ψ άά ẗςτ άάẗφȟχφ άά ψ άάẗπ άά

πȟρ ὔȾάάόẗ ςẗτ άά ψ άά ρςẗςτ άάẗφȟχφ άά ψ άάẗπ άά ẗ
φȟχφ άά
πȟχφ άά

φȟχφ άά
πȟχφ άά

ẗπȢπππππςυ 

πȟυωφ 

Ådeformation effective thickness

Ὤ ȟ

В В ẗ В

ȟ

В В ẗ

ȟ

В

ρρȟπρ ÍÍ

Example calculation - glass parapet

*

*
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Key changes and benefits through design examples 

Effective Thicknesses of laminated glass

ÅSystem Stiffness is now dependent on
Å interlayer stiffness (here: Ὃ ρȟυ ὓὖὥ)
Åstatic system and
Å load pattern

Åstress effective thickness

Ὤ ȟȟ

ρ

ςẗ–ẗὨ

В Ὤ ρςВ ὬẗὨ

Ὤ
Ὤ ȟ

Åstresses via beam analogoue ὓȾὡ :

Example calculation - glass parapet

Pane i 1 2 3

Ὤ ȟȟ 14,74 12,91 14,74 [mm]

ὡ ȟ 36,22 27,79 36,22 [mm³/mm]

ὓ ρυππ ὔάάȾάά

„ 41,41 53,96 41,41 MPa

*
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Key changes and benefits through design examples 

Effective Thicknesses of laminated glass

ÅStress distribution  over cross section

ÅὬ ȟȟ
ẗẗ

В В ẗ ȟ

           Ὤ ȟȟ ẗẗ

В В ẗ ȟ

Å„ ȟ ὧẗ
ȟȟẗ

ȟȟ
 with  ὧ ρ, if ẗẗ

В В ẗ ȟ
π, else ὧ ρ

Example calculation - glass parapet

Pane i 1 2 3

Ὤ ȟȟ 14,74 12,91 14,74 [mm]

ὡ ȟ 36,22 27,79 36,22 [mm³/mm]

ὓ ρυππ ὔάάȾάά

„ -41,41 53,96 41,41 [MPa]

Ὤ ȟȟ= 26,78 12,91 26,78 [mm]

„ ȟ 12,55 -53,96 -12,55 [MPa]

* *

*
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Key changes and benefits through design examples 

Comparison of stress distribution depending on the level of interlayer 
modelling

Example calculation - glass parapet

Level 1: no shear coupling

Level 1: full shear coupling

(in case of a favourable shear 

coupling should be neglected)

Level 2: Analytical model

(here: EN 19100-2, Annex A)


