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I 1.0 Introduction

This guideline is intended for all those
who design, plan, advise, calculate, pro-
duce, process, finish, sell and install glass
and glass components.

The aim is to provide expert technical
advice on glass products, to use them to
the full in terms of technical potential and
what is permitted by building regulations,
and to verify their usability. This guidline is
not a substitute for reading the standards.

Over the last 10 years, DIN 18008 has
established itself as the guiding set of
regulations in glass construction. Due to
technical progress, e.g. the issuance of
general construction technique permits
for curved glass or the European Court of
Justice (ECJ) decision, which prohibits

the subsequent regulation of standardised
European products, Parts 1 and 2 of DIN
18008 have been amended in the context
of the 5-year revisions. In addition, DIN
18008-6 “Additional requirements for
accessible glazing in case of maintenance
procedures and for fall-through glazing”
has been published. Parts 3 to 5 of the
standard are currently under revision,
leading to inconsistent terms and defini-
tions from the revision of Parts 1 and 2

at present.

The following parts of DIN 18008
are available:

Part 1: Terms and general bases

Part 2: Linearly supported glazing

Part 3: Point-fixed glazing

Part 4: Additional requirements for
barrier glazing

Part 5: Additional requirements for
walk-on glazing

Part 6: Additional requirements for
accessible glazing in case of
maintenance procedures and
for fall-through glazing

DIN 18008-1 is the basis for all further
parts of the standard. In principle this part
of the standard can be used for designing
glass constructions such as trafficable
glazing or aquaria. However, as these
scopes of application are not covered

by the other parts of the standards, DIN
18008 considers them as “non-regulated”
for national building supervisory authorities.
This limitation refers in particular to the
specified structural boundary conditions
such as the minimum glass configurations
and support conditions. For an engineering
assessment, however, DIN 18008 can be
used for any design and construction.

In compliance with all requirements of
Part 1, Parts 2 and 3 then apply, depend-
ing on the relevant support conditions
(linear or point-fixed), and further addition-
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al requirements are then specified in
Parts 4, 5 and 6, depending on the scope
of application (barrier glazing, walk-on or
accessible).

DIN 18008 regulates the verification of
the ultimate limit state, serviceability

limit state, impact resistance and residual
load-bearing capacity. Impact resistance
and residual load-bearing capacity are
ensured by compliance with the structural
rules or by testing.

The safety level takes account of the class-
es of consequence of DIN EN 1990. This
also allows distinction from DIN EN 16612
[ 7], which only permits the design of
linearly supported infill glass panes which
are exposed solely to dead loads, wind

and snow loads for glazing units with a
consequential damage lower than specified
in DIN EN 1990. In Germany, however, only
DIN 18008 applies.

BF

Figure 1 gives an overview of the planning
and design principle of glass compo-
nents. The first step is compliance of the
building technique (support, installation
situation, additional requirements) with
the minimum requirements for support
and glass configuration. This is followed by
verification of the ultimate limit state (ULS)
and of the serviceability limit state (SLS),
which can be provided only by calculation.
Residual load-bearing capacity and impact
resistance must also be verified, depending
on the requirements. DIN 18008 sets out
whether this can be done by compliance
with the structural provisions, by calcula-
tion or only by tests.

The design of curved glass panes is
principally possible on the basis of the
mechanical strength values specified in
the general construction technique permit
(allgemeine Bauartgenehmigung - aBG),
but here the application of the structural

provisions to flat glazing units for the veri-
fication of impact resistance and residual
load-bearing capacity must be demonstrat-
ed for each specific case, because the
applicable requirements are derived from
the experience with flat glass. A guideline
on the use of curved glass is available from
Bundesverband Flachglas [9].

Parts 1 and 2 permit the design of linearly
supported glazing units, fitted to the
supporting structure by adhesive bonds
(structural glazing). The same applies

to the selection of glass configurations

for horizontal and vertical glazing. Due to
the special requirements of ETAG 002/

EN 13022 [12, 13] none of the structural
boundary conditions relating to the design
or construction can be applied. In this case
special attention needs to be paid to the
design features.

| Calculation | | Test | | Structural provisions
Minimum requirements for
Fo o { Structural provisions | glass products and support
: l depending on building technique and
| Y additional requirements
|
| Ultimate limit state (ULS),
: failure scenarios
|
! Onl
| ! v
l
l
| Serviceability limit state (SLS)
I
I I
I
! : : , , 2 2
‘—>| Residual load-hearing capacity | £ £ Requirements for glass product
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| Impact resistance | E ﬁ glass configuration and support

Figure 1: Design concept of DIN 18008
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Part of the standard

Main contents

Part 1: Terms and general bases

Part 1 contains calculation guidelines and structural provisions which apply to all further parts of
the standard. The calculation guidelines include, e.g. the design loads for insulating glass units.

Definition of

- Horizontal glazing (> + 10° with reference to the vertical)

- Vertical glazing (< + 10° with reference to the vertical)

- Roof glazing (horizontal glazing with circulation area / accessibility for persons below the glazing)

- Residual load-bearing capacity (ability of a glazing structure to remain stable/load-bearing over
an adequate period of time in the case of a specified state of damage under defined external
effects (load, temperature, etc.)

These definitions also apply to all further parts of the standard. The installation angle is also the
basis for deriving the permissible glass types and glass configurations, whose detailed specification
minimises the safety risk presented by unplanned glass breakage.

In deviation from DIN 18008-1:2010, the scope was extended to nominal glass thicknesses
between 2 and 25 mm and non-loadbearing as well as movable glazed partitions.

Annex B “Verification by testing to ensure compliance with type-specific requirements” closes
the previous regulation gap. This defines a general residual load-bearing capacity test. However,
residual load-bearing capacity can still be verified by compliance with structural boundary
conditions and the selection of the glass type with approved characteristics (see DIN 18008-1,
Annex B.1).

The new element is the definition of safe breakability:“In the case of breakage all broken pieces
are held together and do not disintegrate or disintegrate into a large number of small pieces”.
Due to statutory protective measures for the prevention of accidents, this requirement may
become applicable.

Part 2: Linearly supported glazing

Type: flat, single infill glazing and insulating glass units

Support general: At least two sides are continuously and linearly supported, using mechanical
fasteners, to resist positive and negative loads (e.g. positive / negative wind pressures).
Vertical glazing with continuous linear support on at least one side with adequate clamping
depth to ensure clamping is also considered as linearly supported.

Calculation method for insulating glass: For rectangular, flat double IGU a calculation method
has been specified to determine climatic loads. For curved glass, point-fixed panes or triple IGU,
refer to the relevant literature [10, 11] or suitable software.

Part 3: Point-fixed glazing

Type: flat, single infill glazing

Possible types of support:

1. Plate-type fixing with cylindrical glass drill holes

2. Retaining clips at edge or corner without drill hole
3. Combination of 1. and 2., also with linear support.

The permissible glass types result from the installation angle and the type of support. The
emphasis here is also on the safety risk due to glass fracture (see Table 13).

Part 4: Additional requirements for
barrier glazing

Type: flat, single infill glazing and insulating glass units

Barrier glazing units are classified into categories A, B and C. These categories refer to the type of
construction (see Table 3).

Part 5: Additional requirements for
walk-on glazing

Type: flat, single infill glazing and insulating glass units

Load: passage of persons within the limits planned for normal usage and with a maximum
perpendicular imposed load of 5 kN/m2 (e.g. stairways, pedestals and platforms, footbridges,
and light well covers)

Further considerations are required for trafficable glazing or glazing exposed to high permanent
loads.

Part 6: Additional requirements for
accessible glazing in case of
maintenance procedures and
for fall-through glazing

Type: flat, single infill glazing and insulating glass units

A difference is made between “accessible” and “fall-through” glazing. The latter is close to areas
being accessed only for maintenance with the risk of falling onto this glazing.

This standard does not cover occupational safety.

Accessible glazing: Accessed by a person carrying objects of mass m < 4 kg or a a waterilled
plastic bucket with a capacity of 10 I.

Table 1: Main contents of DIN 18008
I

Table 1 summarises up the scope of the

individual parts of the standard. Table 2

contains the key terms / definitions and

abbreviations. The flow chart in Table 17
shows the design guideline.
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2.0 Construction
rules depending on
application

DIN 18008 sets out the construction rules:

| some of which have general application
(see Part 1),

m which shall be complied with depending
on the support (Parts 2 and 3),

| or shall be complied with in accordance
with the additional requirements,
depending on the application
(Parts 4 to 6).

These design principles, some of which go
beyond the general rules of the glaziers’
trade and the requirements of the product
standards, are summarised in Table 3
according to the different parts of the
standard.

Other structural provisions relate to the
installation situation (roof or vertical
glazing) and aim for an adequate residual
load-bearing capacity. The relevant require-
ments are summarised in Table 13.

List of terms / definitions and abbreviations

AbP National test certificate (Allgemeines bauaufsichtliches Priifzeugnis)

abZ/aBG National technical approval (Allgemeine bauaufsichtliche Zulassung) / general
construction technique permit (Allgemeine Bauartgenehmigung)

Cq Serviceability criterion (formerly deflection)

Categories A, B and C

Definitions from DIN 18008-4 for the classification of barrier glazing

DIBt Deutsches Institut fiir Bautechnik

ED Load duration

Eq4 Action combinations

FG Float glass

h Deflection

HSG Heat-strengthened glass

IGU Insulating Glass Units

L Length in the main supporting direction Length in the main supporting direction

LG Laminated glass

LSG Laminated safety glass

PVB film Polyvinyl butyral film

Rg Component resistance

s Chord length

SLS Serviceability limit state

SZR Cavity

TSG Thermally toughened safety glass

TSG-H Thermally-toughened safety glass with heat-soak test

TSG-HF Thgrmglly—toughened safety glass with heat-soak test with third-party control and
reliability class RC2, e.g. RAL-GZ 525

uLs Ultimate limit states

7iE /vBg Project-related approval (Zustimmung im Einzelfall) / project-related construction

technique permit (vorhabenbezogene Bauartgenehmigung)

Table 2: Abbreviations and definitions
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Part of the standard

Design principles 1)

Part 1: Terms and
general bases

Structural and geometrical requirements: Requirements for glass products

m Support avoiding local stress peaks. going beyond the product standards:

m Compensation of tolerances.

m Corners and recesses must be rounded.

m Continuous glass drill holes and recesses are permitted only for ther-
mally-toughened glass.

m The minimum remaining width of glass between drill holes or recesses
must be 80 mm, otherwise the mechanical strength values of annealed
basic glass must be used.

m Permissible glass thicknesses: 2 to 25 mm.

m Interlayers must be durable in relation to the application.

m Imposed loads must be avoided or taken into consideration by calculation.

m The permissible maximal edge damage of TSG and HSG

may be a maximum of 15 % in relation to the pane thickness.
m Typical fracture patterns must also be verified

for panes of the component size.

Part 2: Linearly
supported
glazing

Requirements for linear support general (not applicable to one-sided clamping/retention):

m Minimum edge cover (glass bite) = 10 mm, unless specified otherwise (e.g. for UV protection of the insulating glass edge seal).
m Effectiveness against negative and positive pressures.

m Permissible deflection of substructure < L/200 in relation to supported pane edge or in consultation with the glass manufacturer.
m Professional blocking.

Glass types for roof glazing (overhead glazing): Glass types for vertical glazing:

m Single glazing or bottom pane of insulating glazing only LSG made of
float glass or LSG made of heat-strengthened glass or wired glass.

m For LSG composed of more than two glass panes, the two bottom glass
panes must be made of coarsely-breaking glass types.

m Installation height > 4 m: coarsely breaking glass types must be
supported on all sides. Monolithic types of glass in the insulating glass
edge seal are considered here as supported on all sides due to the
edge seal.

m Monolithic TSG as a single glazing or an external IGU pane are permissi-
ble only up to an installation height of 4 m above circulation areas.

m Monolithic TSG specified in Annex C (reduced failure probability after
the heat soak test, e.g. TSG-HF) can be used without any restriction to
the installation height.

Part 3: Point-fixed
glazing

Construction products:

Requirements for laminated safety glass: permissible deviation glass thicknesses for LSG factor 1.7, dPVB = 0.76 mm. Glass edges: Individual panes
must be at least arrissed, edges of float glass must be ground.

Material of point fastenings: Steel, aluminium or stainless steel (approved by building control authorities). Exposure to corrosion must be taken into
consideration for design and planning.

Plate-type fastening (always with drill hole):

Glass type: Laminated safety glass made of thermally-toughened glass must always be used. Monolithic panes or insulatingglass panes are not
permitted.

Drill holes: Only cylindrical drill holes with a ground or higher quality edge are permitted (0.5 to 1.0 mm chamfer, edge offset not larger than 0.5 mm
in the drill hole). The minimum remaining width of glass between drill holes or edges must be at least 80 mm, lower values are not permitted.

Number of point-fixed fastenings: at least three fastenings for exclusively point-fixed panes.

—
Minimum dimensions of plate-type fastenings T =50 mm. I:I: A\ ]
Minimum edge cover s = 12 mm N RN
also in deformed or warped state. ]
- S
<l T -

Retaining clips (clamp-type fastening):

m retention area 1,000 mm?, bite s =25 mm.

m The minimum thickness of the interlayer must prevent any glass-steel contact.

m Screws must be secured against unintended loosening or detachment.

m For horizontal glazing, retaining clips for resistance to negative pressure are permissible only if the panes are supported by a linear support in
accordance with DIN 18008-2.

A combination of retaining clips and point fixings or a combination with linear support in accordance with Part 2 is permissible.

Table 3: Design principles in accordance with the parts of the standard (Part I)
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Part of the standard

Design principles 1)

Part 4: Additional requirements
for barrier glazing

Structural requirements are dependent on the safety barrier category (A, B or C). Information is provided for designs with verified impact resistance
(see Table 13). Any deviations from this require impact resistance testing. For LSG, the general rule is that the thicknesses of the individual panes
may not differ by a factor greater than 1.7.

The following examples show possible glass combinations for a double LSG unit: 4 mm + 6 mm, 5 mm + 8 mm, 6 mm + 10 mm, etc.
Category description and permissible glass types:

Category A refers to floorto-ceiling glazing without load-transferring cross beam.

M Single glazing must consist of LSG.

M The impact side of an IGU may only consist of LSG, TSG or LG made of TSG.

M At last one pane of the IGU must consist of LSG.

M For triple insulating glass units, a coarsely breaking glass type may be located behind the TSG impact side,
provided no glass fracture occurs on the TSG impact side during the pendulum impact test.

® ﬂ" "E ﬂ" "E
A

Category B glazing refers to parapet glass elements fixed at their base points. The individual panes are connected by a handrail. The handrail can
be fixed at the top pane edge or by plate-type fastenings in accordance with this standard. In the case of failure of a parapet element, the cross-
beam load can be transferred to adjacent panes or building components. Only LSG glazing may be used.

[ )

C LI LT zf’i

Category C glazing refers to infill glazing fitted below or behind a load-bearing cross beam:

M Category C1 and C2 panes with linear support on all sides may use monolithic TSG, otherwise use of LSG is mandatory.

M The impact side of Category C1 and C2 IGUs is subject to the same rules as Category A. The other panes may consist of the glass products
permitted in Parts 2 and 3.

I Category C3 must be treated as a Category A glazing in terms of the permissible products. The same applies to the permissibility of coarsely
breaking glass types of triple insulating glass units.

I o o
[ =)

Category C1 Category C2 Category C3

Categories A and C: Accessible exposed edges must be protected -
by mechanical protection (“edge protection strips”) or adjacent ™ f2 <R3
building components (walls, floors, ceilings, adjacent glass panes, /

distance < 30 mm). This may not be required for panes supported

by plate-type fastenings,because they ensure good residual load- A

bearing capacity. DIN 18008-4 Annex D describes an edge protection 9 /] L/ 1
device. In case of deviation, DIN 18008-4 Annex E contains a test ’\'" / 2
method for verifying the functionality of an edge protection device. ] —

The requirements for edge protection are set out in DIN 18008-4. 23 | | | =3 o 3

Part 5: Additional requirements for
walk-on glazing

The panes must be adequately slip-proof and secured in their position. If necessary, they must also be secured against lifting. The glass
configuration must be an LSG with at least three panes.

Part 6: Additional requirements for
accessible glazing in case of
maintenance procedures and
for fall-through glazing

Selection of the construction products must be in accordance with the provisions of Parts 2 and 3. Deviating from the provisions of Parts
2 and 3 wired glass is not permitted. Either TSG or LSG must be used for the uppermost single glass sheet of the I1GU.

1) DIN 18008 is the relevant set of rules. This standard should always be used for planning and design.

Table 3: Design principles in accordance with the parts of the standard (Part I)
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3.0 List of mandatory
verifications

The design of a glass construction implies
not only the specification of the required
structural glass thickness but also verifi-
cation of the load-bearing behaviour when
exposed to impact or after glass breakage
(See Figure 1).

DIN 18008 only contains provisions for
glass and point-fixings or pressure plates.
The substructure and its connection to the
building must be verified according to the
applicable rules and regulations.

Verification of a glazed structure includes
not only the glass but also the glass
fixing, the substructure and the fixing to
the building. The relevant technical rules
apply to this. In this context DIN 18008
regulates only the requirements for direct
glass fastening of point-fixed glazing and
barrier glazing.

Remark: In many cases, the absence of
one of the above verifications will give
rise to not insignificant damage to the
substructure or the glazing.

Verification of the ultimate limit state
(see Section 6) and verification of the
serviceability limit state (see Section 7)
are based on the partial safety concept
(see Section 4).

Remark: Application of the partial safety
concept requires DIN EN 1990 [14], DIN
EN 1991 [15] and the associated national
annexes.

Glass as building material requires verifi-
cation of residual load-bearing capacity
due to the brittleness of the material (see
Section 9). DIN 18008-1 defines three
verification options:

1. Compliance with structural provisions

2. Verification by calculation in the case of .

a sufficient number of intact glass panes
or
3. Verification by testing.

The options are regulated by the individual
parts of the standard.

Remark: The structural provisions in partic-
ular are based on empirical values. There
is no safety concept based on a probability
consideration (e.g. probability of glass
fracture ever occurring, and the associated
consequential damage).

Verification of impact resistance is also
required for glass components exposed to
impact loads in the form of persons falling
onto or against the glazing with the risk of
a fall, or an increased risk of breakage due
to falling objects. The need for verification
of impact resistance is regulated by the
individual parts of the standard.

Generally, a discrimination is made
between hard and soft body impacts. DIN
18008 provides the option of verification
by calculation for the first time for soft body
impacts for specific glass applications. For
more details refer to the relevant parts of
the standard.
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4.0 Partial safety concept

Verification of the ultimate limit state and
serviceability limit state are based on the
“partial safety concept”. The uncertainties
about the material are taken into con-
sideration by the partial safety factor Yy
(“component resistance R*). The uncertain-
ties on the impact side and the probability
of simultaneous occurrence of snow, wind
and additional loads are taken into ac-
count by the partial safety factors Y and
YQ plus combination factors ¥ (“combina-
tion of actions E4“). The provisions for the
calculation of component resistances are
detailed in the design standards for the in-
dividual building materials (here DIN 18008
for glass). The combination rules for the
calculation of the combination of actions Ed
are contained in the basic document DIN
EN 1990 [14].

Table 17 gives examples of the relevant
action combinations for a horizontal glazing
(LSG from 2 x float glass). More examples are
given in [17, 18] for different applications.

Combination of permanent and temporary design
situations for verification of the ultimate limit state:

By = _Zlye,J "Gt Y1t Qua* ZlYo,i “Wo, Qi
2 >

Unusual (characteristic) combination for verification of
the ultimate serviceability limit state:

By rare = 2.Gi 1 + Qq + 2¥0,° Qg
21 i>1

Combination of accidental design situations
(e.g. failure scenarios):

Eda =_21YGA,j G+ W Qe t _lez,i Qi
j2 >

The relevant Wfactors are specified in DIN 18008-1,
because here e.g. the climatic load factors for insulat-
ing glass units had to be redefined (see Table 4).

Action Yo Yy Yy
Climatic load resulting from altitude change between places of manufac-

ture and installation and due to temperature changes and changes in 0.6 0.5 0
barometric pressure

Snow > 1000 m above ASL 0.7 0.5 0.2
Snow < 1000 m above ASL 0.5 0.2 0
Wind 0.6 0.2 0
Installation constraints 1.0 1.0 1.0
Cross beam loads (horizontal line loads) and loads from persons 0.7 0.5 0.3

Table 4: Combination factors in accordance with DIN 18008 [1] and DIN EN 1990 [12]
|

Action Load with unfavourable effect | Load with relieving effect
Permanent action G Vg=135 V=10

Variable action Q YQ =15 'YQ =0

Accidental action YGA =1.0 YGA =10

Table 5: Partial safety factors in accordance with DIN EN 1990 [12]
|
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5.0 Actions and their
duration

Actions by building components are regu-
lated in DIN EN 1991 and the associated
national annex [15].

These rules and regulations specify wind
and snow loads as well as imposed loads
(e.g. walk-on panes or barrier glazing).
How these actions are combined in accor-
dance with their occurrence probability, is
regulated in DIN EN 1990 [14].

Load durations (ED) are assigned to the
actions, because the strength of annealed
glass is dependent on this. However,

this also means that, for annealed glass,
the relevant action combinations for the
permanent, intermediate and short load
durations must be determined and, three
verifications are then required (for each
load duration).

The specified load durations are directly
related to the fracture mechanism of
annealed glass. An intermediate load du-
ration is approx. 27 days and a short load
duration is 5 minutes (Table 6).

A special feature of insulating glass units
is that internal loads occur in the cavity
in the form of climatic loads due to the
geodetic differences in altitude of the
places of manufacture and installation,
and to the climatic effects resulting from
temperature changes and barometric
pressure changes,

10

The effective climatic load in the cavity is
calculated on the basis of the isochoric
pressure pO which relates to a closed
cavity with constant volume. The “insulating
glass factor” W then takes the ductility of
the glass panes into account which gives
the effective climatic load for pg x . The
climatic load is therefore less important for
designing large and ductile sizes than for
small and more rigid panes.

The climatic design loads are specified in
Table 7 for the ultimate limit cases “summer”
and “winter”. The loads resulting from the
geodetic differences in altitude of the places
of manufacture and installation shall be
considered as permanent loads, whereas
pressure changes in the cavity resulting from
temperature differences and meteorological
barometric changes are considered as inter-
mediate load durations. These design loads
may have to be verified, because triple IGUs

or highly absorbent coatings may cause great-
er temperature differences; the same applies
to panes installed at high geodetic altitudes.
The effective climatic load and the existing
load coupling of the external loads from wind
and snow can be calculated with the meth-
ods specified in DIN 18008-2 for rectangular
double insulating glass units. For rectangular
triple insulating glass units, the equations are
shown e.g. in [16]. This method can also be
used for any formats or curved glass panes
by calculating the supported volume of the
individual panes to determine the climatic
loads and load coupling.

Action Load duration
Dead weight Permanent
Climatic load due to change in altitude between the places of manufacture and installation | Permanent

Climatic load due to temperature change and change in the barometric pressure

Intermediate

Snow Intermediate
Wind Short
Imposed loads (horizontal and vertical) Short

Table 6: Assignment of load durations

|
Act:or! . Temperature difference AT Change in atmospheric air Difference in altitude AH
combination pressure A Ppet
»Summer* 20K - 2.0 kN/m? +600 m
,Winter* -25K 4.0 kN/m? -300m

Calculation of isochoric pressure: pg = Apgeo = APmet + 0.34 KN/(K-m2) - AT

Table 7: Climatic loads
|
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6.0 Verification of ultimate
limit state

As set out in DIN 18008-1 and DIN EN
1990 the verification format in the ulti-
mate limit state is Eg < Ry.

The main variables for the calculation
of Ry are (see also Table 8):

Glass type and load duration:

A difference is usually made between
thermally toughened glass and annealed
glass. Thermally toughened glass is char-
acterised by the component resistance be-
ing independent of the load duration. For
annealed glass panes the load durations

“permanent”, “intermediate” and “short”
apply.

For bending moments acting on annealed
glass edges, the component resistance
must be reduced. For individual glass
panes of 2 mm thickness, the component
resistance must be reduced by larger ma-
terial partial safety factors, independent
of the material. For laminated glass and
laminated safety glass, the component
resistance can be increased by 10% due
to the higher redundancy.

When using laminated glass products with
shear interaction verified by a general
construction technique permit (aGB), the
aGB rules apply.

Type of construction

Depending on the type of construction, a
“construction factor” ke was introduced.
This factor adjusts the safety level of DIN
18008-2 in such a way that, for all linearly
supported glazing, the level of the (no lon-
ger) applicable TRLV [8] is maintained for
many scopes of application and there is no
need for thicker or stronger glass panes.

For the characteristic strength values fy

DIN 18008 refers to the product standards.

Table 9 shows the main characteristic
strength values of flat glass products.

Based on the component resistance Ry
verification by calculation for failure sce-
narios is also required, depending on the
application (see Table 8).

Table 10 lists component resistances for
TSG and HSG; Table 11 refers to float glass
and distinguishes here between different
load durations.

In addition to the ultimate limit state in the
non-damaged state, verifications must be
provided for accidental design situations,
depending on the installation situation and
the additional requirements. This takes
the failure of individual glass layers into
account.

11
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Part of the standard Verification of the ultimate limit state
Part 1: Terms and general bases Definition of load-bearing criterion Rq, component resistance
Thermally-toughened glass Annealed glass
R, = kc'lk R _kmod'kc'lk
d — d
Yu Yu
kmod dependent on load duration:
kmod,permanem =0.25
kmud,intermediate =04
kmod,short = 0.7
Reduction factor glass edge = 0.8
YM = 1.5 (in general) YM = 1.8 (in general)
Y1 = 1.6 (for 2 mm thickness of the individual glass pane) Y1 = 1.9 (for 2 mm thickness of the individual glass pane)

Maghnification factor for LSG and LG = 1.1

Calculation of glass sheets:
The positive effects of geometrical non-linearity (e.g. as in glass sheets) may be taken into account.

As all these parts of the standard relate to sheets, it is always safer to adopt a geometrical linear approach. Non-linear approaches can be used if, e.g. the
deformation limits are exceeded.

In accordance with DIN 18008-1, the impact of shear interaction may not be used. However, it should be noted that for laminated glass with verified shear
interaction, shear interaction according to the relevant approval can be used. The starting point is always the shear stiffness G, which is then used for a sandwich
calculation model. The use of simplified calculation equations (e.g. effective thicknesses or “shear transfer factors”) is not recommended, because these equations
do not take full account of the effect of the size of the sheets.

Part 2: Linearly supported glazing ke = 1.8 annealed

ke = 1.0 thermally toughened

Horizontal insulating glazing requires verification of the accidental design situation “failure scenario” in addition to the verification of non-damaged state
(permanent and temporary design situation). It is assumed in this case that the uppermost glass layer is broken.

For small-sized IGU, verification of the ultimate limit state with lower consequential damage is permissible subject to compliance with the following
boundary conditions:

M IGU up to 0.4 m?

M IGU up to 2.0 m with the following minimum thicknesses

a) 4 mm for monolithic single glass units

b) 3 mm for monolithic single glass units made of HSG or TSG

c) Laminated safety glass made of 2 mm single glass panes

d) 2 mm for monolithic single glass units made of HSG or TSG in the cavity of triple IGU

Figure 2 shows the basic verification method applicable in the case of stress exceedance for the standard verification in the ULS.

Verification level 1: Partial safety factors of 1.0 are used for proportional climatic loads. If verification is not possible, verification level 2 can be used, which
assumes fracture of the weakest glass pane.

Verification level 2a: Verification of the still non-damaged glass pane in ULS.
Verification level 2b: In the case of compliance with verification level 2a, stress verification is provided for the overall system using the action combination in

the senviceability limit state ( Yo = Vg = 1.0) and reduced material safety Yy g = 1.2.
This method includes a higher fracture risk, but formal compliance with verification in accordance with DIN 18008 is met.

Part 3: Point-fixed glazing ke = 1.0, independent of glass type

The standard specifies the minimum requirements for a calculation model for point fastenings and glazing. This includes e.g. convergence examinations and
the use of finite elements. It should be noted that ultimate state considerations of “statically displaceable” and “statically non-displaceable” are required for

the plane.
Part 4: Additional requirements In addition to wind loads, horizontal live loads must be taken into account in accordance with the use category set out in DIN EN 1991.
for barrier glazing These use categories (A to D) must not be confused with safety barrier categories A, B and C. The use category is based on the type of use (areas for

residential, office or sales activities or special situations such as areas where people congregate) and not on the type of construction (e.g. floor-to-ceiling
glazing or clamped parapet glazing).

Table 8: Requirements of DIN 18008 for verification in ULS (Part I)
I
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Part 4: Additional requirements
for barrier glazing

Verification by calculation “failure scenario” (only for category B):
Accidental action as set out in DIN EN 1990 and DIN EN 1990/NA

Failure of any element of the glazed parapet
a) Unprotected edges: Scenario “failure of entire glass pane”
b) Protected edges: Scenario “failure of one layer of the LSG pane”

The handrail must be able to transfer the cross-beam loads to adjacent elements,
end mullions, or the anchoring connection to the building.

Part 5: Additional requirements
for walk-on glazing

All panes are assumed to be intact. Here the load is also based on the use category set out in DIN EN 1991-1-1
and DIN EN 1991-1-1/NA.

Verification must be provided for the surface load q and the individual load Q in unfavourable load position with a load distribution area of
50 mm x 50 mm.

For stairways and stair landings, a short-time load duration of kmod = 0.7 for annealed glass units
can be assumed. For deviating load durations kmod must be adjusted correspondingly.

Verification by calculation “failure scenario”:
Accidental combination of actions for the scenario “failure of upper pane”.

Part 6: Additional requirements for
accessible glazing in case of
maintenance procedures and
for fall-through glazing

Accessible glazing: In deviation from the imposed loads set out in DIN EN 1991-1-1/NA, an individual load Qk = 1.5 kN with a 10 cm x 10 cm contact area
at the most unfavourable position must be used. Combination with wind and snow is not required. If the glazing is walked-on during snow events, snow and
imposed load are combined with a combination factor = 1.0.

Fall-through glazing: Imposed loads are not used.
For insulating glazing the failure scenario in accordance with DIN 18008-2 must be used.

Table 8: Requirements of DIN 18008 for verification in ULS (Part 1)
|

ULs
YQAT+Apmer= 1,5 Yes
YG,AH= 1,35
Standard
verification
Verification method
for small-sized IGU with Load-bearing capacity
Lnlnor consequential . assumed to be sufficient
amage. es Yes under the assumption of
an increased breakage risk
Ja
Verification Verification Verification
et us el 2d Single (molritﬁh'c) ane level 2 Fort :jILs te
_ i ithic) p or total system
Small-sized IGU Yes YQAT+Apmer= 1,0 No with the greatest Yes at ULS level
YR 1,0 load-bearing capacity YMitheG = 1,2

Yo=15

No No

theG = Annealed glass

Fig. 2: Simplified verification for IGU with linear support on all sides
|
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Product Rules and regulations Characteristic mechanical strength fi
Float glass DIN EN 572-1 45 N/mm2
HSG DIN EN 1863-1 70 N/mm?

HSG enamelled

Enamel on side exposed to negative pressure; DIN EN 1863-1 | 45 N/mm2

&——— Corrected on 27.11.2024

TSG DIN EN 12150-1 120 N/mm2
TSG enamelled DIN EN 12150-1 ©0N/mm? 75 N/mm?
Patterned Glass DIN EN 1279-5, Annex A 33 N/mm?2

Table 9: Characteristic mechanical strengths in accordance with the product standards

TSG HSG
Mono %=80 N/mm?2 %=46.7 N/mm2
LG or LSG % 1.1 =288 N/mm?2 17—% +1.1=51.3 N/mm?

Table 10: Example: Component resistances Rq for TSG and HSG (from 3 mm thickness of individual pane)

ED Float glass sheet load Float glass edge load
Permanent 11.25 N/mm2 9.00 N/mm2

Mono Intermediate 18.00 N/mm2 14.40 N/mm?2
Short 31.50 N/mm2 25.20 N/mm?2
Permanent 12.40 N/mm?2 9.90 N/mm?2

LG or LSG Intermediate 19.80 N/mm? 15.90 N/mm2
Short 34.70 N/mm?2 27.70 N/mm?2

Remark 1: The values apply only to glazing with linear support on all sides. For the combination of linear support and retaining
clips, the values must be calculated using k¢ = 1.0.
Remark 2: These values also apply when using float glass as IGU.

Table 11: Beispiel: Component resistances Rq for float glass with k¢ = 1.8
(from 3 mm thickness of the individual pane)

I
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7.0 Verification in service-
ability limit state

The serviceability limit state

Eq<Cyqy

refers to the limitation of glass deflec-
tion. The action combination used is the
unusual combination (see Section 4). The
serviceability criterion depends on the
type of glazing: As a rule, deformations are
limited to L/100; L/200 only applies to
walk-on glazing (see Table 12).

For further details refer to the BF-Bulletin
021/2017 [21].

Part of the standard

Verification of the ultimate limit state

Part 1: Terms and
general bases

Definition of serviceability criterion Cq for verification of deformation

Part 2: Lineraly supported
glazing

General: Cy = L/100 (higher requirements of the insulating glass manufacturer
may have to be taken into account)

Alternatively for vertical glazing:

Verification that the reduction of the chord length does not result in a minimum
support width of less than 5 mm.

~

Approximation formula for calculating the chord reduction: As zg %
h = deflection

L = length in main load-bearing direction of pane

Calculation of deflection:
Please refer to the information provided in Table 8 and Table 15.

Small-sized IGU: Cy = L/65

Part 3: Point-fixed glazing

C4=1/100

When using retaining clips with edge cover (bite) and retaining area smaller
than required by the structural provisions, a minimum edge cover of 8 mm
must be ensured, including in the deformed state (the sum of the chord length
reduction on both sides should only be ascribed to one side).

Calculation model requirements:
See verification of the ultimate limit state.

Teil 4: Additional requirements
for barrier glazing

In addition to wind loads, cross beam loads must also be used.

Teil 5: Additional requirements
for walk-on glazing

All glass layers may be assumed to be non-damaged for this verification.
Cq=1/200

Part 6: Additional requirements
for accessible glazing
in case of maintenance
procedures and for fall-
through glazing

C4=1/100

Table 12: Requirements of DIN 18008 for verification of the
serviceability limit state depending on support and use

15
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8.0 Verification of residual
load-bearing capacity with-
out additional requirements

Subject to compliance with the design
principles in accordance with Table 3, the
residual load-bearing capacity of any
design can be verified by testing in accor-
dance with DIN 18008-1, Annex B 1.

In the case of compliance with the addi-
tional rules and regulations set out in Ta-
ble 13, verification of residual load-bear-
ing capacity counts as being provided.
Alternatively, structural measures such as
small-meshed nets with a permanently
loadbearing mesh size not exceeding 40
mm may also protect public areas from
possible falling glass fragments.

In the context of the failure scenarios

to be taken into account (see Table 8)
in ULS, failure scenarios should, strictly
speaking, also be considered.

But they do not replace the construction
rules mentioned here.

Part of the standard

Part 2: Linearly
supported
glazing

The following is generally applicable:

m Glazing supported on at least two opposite sides.

m Only the glass types specified in Table 3 may be used.

m LSG meets the requirements set out in DIN 18008-1, Annex B.2.

m Drill holes and recesses may not result in a reduced residual load-bearing capacity.

For LSG roof (overhead) glazing, the following additional requirements apply:

m LSG panes made of HSG may have drill holes for fixing pressure plates.

m LSG panes with an effective span exceeding 1.2 m must be supported on all sides.

m Nominal film thickness for PVB d = 0.76 mm min. For panes supported on all sides with
an effective maximum span of 0.8 m, this may be reduced to d = 0.38 mm.

m Maximum permissible projection: 30 % of the supporting length or 300 mm.

m Maximum edge projection of drip edges: 30 mm.

In addition, for roof glazing made of wired glass the following applies:

m Permissible up to 0.7 m span width with 15 mm edge cover.

Part 3: Point- fixed
glazing

The following is generally applicable:
m Only the glass types specified in Table 3 may be used.
m LSG meets the requirements set out in DIN 18008-1, Annex B.2.

Horizontal glazing

Support by plate-type fastening:

m LSG composed of HSG panes of equal thickness (minimum thickness 2 x 6 mm HSG)
with a PVB film d = 1.52 mm.

m The area enclosed by plate-type fastenings may not be weakened by drill holes or
notches.

m The exposed glass edge may project a maximum of 300 mm.

The following systems are assumed to ensure adequate residual load-bearing capacity:

Plate diameter (mm) Glass thickness | Span width Span width
HSG Direction 1 (mm) | Direction 2 (mm)

70 2x6 900 750

60 2x8 950 750

70 2x8 1100 750

60 2x10 1000 900

70 2x10 1400 1000

¥

Combination of support types:
Combination of linear support
and point—fixed support according
to the Figure is permitted.

<1200
R S

=
<’o
Z

&
Gl

Linear support with point-fixed retention:

Point-fixed retentions in roof areas are permitted only in combination with linear supports
for positive loads. The retaining clips act on negative pressure, the maximum clear distance
is 300 mm, the retaining surface per clip must exceed 1,000 mm? and the minimum edge
cover must be 25 mm. The minimum glass configurations and maximum distances shown in
this Table then apply correspondingly.

Vertical glazing in general:
Glass types: LSG composed of TSG, TSG-HF or HSG (drilled or retained/clamped).

Vertical glazing supported by retaining clips:

LSG composed of TSG, TSG-HF or HSG (drilled or retained/clamped).

Retaining clips (clamp-type fastening): TSG-HF dmin = 6 mm, IGU composed of TSG-HF,
HSG, float glass or LSG composed of the previously mentioned products, LSG made of
float glass.

Table 13: DIN 18008 provisions for verification of residual load-bearing capacity of glazing without additional requirements
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9.0 Verification of impact through glazing. Breakage risk from hard
resistance and residual objects is considered for walk-on glazing.
load-bearing capacity for The glazing is at first tested for static
structures with additional verification of the existing loads in the
requirements ultimate limit state and serviceability limit
state, followed by the impact resistance
Verification of impact resistance is only test. This test/verification must be carried
required for barrier glazing, walk-on out not only for the glazing, but also for
glazing and accessible glazing in case of the adjacent fastening structure (e.g.
maintenance procedures. It covers e.g. pressure plates). DIN 18008-5 and -6
the impact of a person falling against a require additional verification of residual
glazing panel (e.g. barrier glazing) or the load-bearing capacity.
fall of a person onto a glazing panel (e.g. The procedures in accordance with DIN
walk-on). Soft body impact is assumed for 18008-4 to DIN 18008-6 are listed in
barrier glazing, accessible glazing and fall- Tables 14, 15 and 16.
Part of the standard Verification of impact resistance

Part 4: Additional requirements Human body impact, soft body impact

for barrier glazin
glazing Verification of glass configuration and adjacent fastening structure by

a) experimental verification in accordance with Part 4, Annex A:
Both the glass and the associated fastening structure are tested together or
b) compliance with the structural conditions in accordance with Part 4 Annex B:
This verification only covers the glass!
c) Verification by calculation in accordance with Part 4 Annex C:
This verification only covers the glass or
d) verification of the adjacent fastening structure in accordance
with Part 4, Annex D.

Category A panes narrower than 300 mm, or categories B and C panes narrower
than 500 mm do not require verification of impact resistance.

It should be noted that b) and c) do not provide verification of adjacent fastening
structures. Additional verification either according to a) or d) is required in this
case.

Verification of impact resistance by calculation:

Calculation can be generally applied only to linearly supported glazing of cate-
gories A or C. The application limits are specified in the standard. A simplified
manual calculation method is available, or the impact action can be simulated.

Table 14: Requirements of DIN 18008-4 for verification of impact resistance (Part I)
|
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Barrier glazing with verified impact resistance:
Categories A and C linearly supported barrier glazing in accordance with DIN 18008-4 Annex B.1.

Cat. Type Support Width (mm) Height (mm) Glass configuration from impact side to drop side (mm) Line
A 1GU All sides 500 1300 | 1000 | 2500 | 8 TSG/cavity/4 FG/0.76 PVB/4 FG 1
1000 | 2000 | 500 1300 | 8 TSG/cavity/4 FG/0.76 PVB/4 FG 2
900 2000 | 1000 | 3000 | 8 TSG/cavity/5 FG/0.76 PVB/5 FG 3
1000 | 2500 | 900 2000 | 8 TSG/cavity/5 FG/0.76 PVB/5 FG 4
1100 | 1500 | 2100 | 2500 | 5 FG/0.76 PVB/5 FG/cavity/8 TSG 5
2100 | 2500 | 1100 | 1500 | 5FG/0.76 PVB/5 FG/cavity/8 TSG 6
900 2500 | 1000 | 4000 | 8 TSG/cavity/6 FG/0.76 PVB/6 FG 7
1000 | 4000 | 900 2500 | 8 TSG/cavity/6 FG/0.76 PVB/6 FG 8
300 500 1000 | 4000 | 4 TSG/cavity/4 FG/0.76 PVB/4 FG 9
300 500 1000 | 4000 | 4 FG/0.76 PVB/4 FG/cavity/4 TSG 10
Single | All sides 500 1200 | 1000 | 2000 | 6 FG/0.76 PVB/6 FG 11
500 2000 | 1000 | 1200 | 6 FG/0.76 PVB/6 FG 12
500 1500 | 1000 | 2500 | 8 FG/0.76 PVB/8 FG 13
500 2500 | 1000 | 1500 | 8 FG/0.76 PVB/8 FG 14
1000 | 2100 | 1000 | 3000 | 10 FG/0.76 PVB/10 FG 15
1000 | 3000 | 1000 | 2100 | 10 FG/0.76 PVB/10 FG 16
300 500 500 3000 | 6 FG/0.76 PVB/6 FG 17
C1 1GU All sides 500 2000 | 500 1100 | 6 TSG/cavity/4 FG/0.76 PVB/4 FG 18
and 500 1500 | 500 1100 | 4 FG/0.76 PVB/4 FG/cavity/6 TSG 19
=z Two sides at top and bottom 1000 | Any 500 1100 | 6 TSG/cavity/5 FG/0.76 PVB/5 FG 20
Single | All sides 500 2000 | 500 1100 | 5FG/0.76 PVB/5 FG 21
Two sides at top and bottom 1000 | Any 500 800 6 FG/0.76 PVB/6 FG 22
800 Any 500 1100 | 5TSG /0.76 PVB/ 5 TSG 23
800 | Any 500 1100 | 8 FG/0.76 PVB/8 FG 24
Two sides left and right 500 800 1000 | 1100 | 6 FG/0.76 PVB/6 FG 25
500 1100 | 800 1100 | 6 TSG /0.76 PVB/ 6 TSG 26
500 1100 | 800 1100 | 8 FG/1.52 PVB/8 FG 27
C3 IGU All sides 500 1500 | 1000 | 3000 | 6 TSG/cavity/4 FG/0.76 PVB/4 FG 28
500 1300 | 1000 | 3000 | 4 FG/0.76 PVB/4 FG/cavity/12 TSG 29
Single | All sides 500 1500 | 1000 | 3000 | 5 FG/0.76 PVB/5 FG 30

IGU = insulating glass units; FG = float glass; TSG = toughened safety glass; PVB = polyvinyl butyral film;

Other conditions:

m Deviations from the rectangular shape are permissible.

m The minimum edge cover of glazing linearly supported on two sides is 18 mm.

m The minimum edge cover of glazing linearly supported on all sides is 12 mm.

m Pressure plates must be made of metal and be of adequate stiffness, the distance between the screws must not exceed 300 mm.
The impact resistance of the system must have been verified in accordance with Part 4, Annex D.1.

m Drill holes and recesses in the glazing are not permitted.

m Cavity: 12 mm < cavity < 20 mm.

m Glass and film thicknesses may be exceeded.

m Float glass may be replaced with HSG.

m Strength reducing enamels are not permitted.

TSG or TSG-HF panes may be positioned in the cavity of the above-named double insulating glass units of lines 1, 2, 3, 4, 7, 8, 9, 18, 20 and 28.
Remark:
Verification of the ultimate limit state and serviceability limit state must also be provided.

Table 14: Requirements of DIN 18008-4 for verification of impact resistance (Part II)
|
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Barrier glazing with verified impact resistance:
Categories A and C point-fixed glazing in accordance with DIN 18008-4 Annex B.2.

Cat. | LSG configuration (mm) Max. distance of adjacent Max. distance of adjacent
with dpyg = 1.52 mm point fixings in x-direction (mm) point fixings in y-direction (mm)
A 2 x 10 HSG 1200 1600
2x8TSG 1200 1600
2x 10 TSG 1600 1800
2x 10 TSG 800 2000
c 2x 6 HSG 1200 700
2 x 8 HSG 1600 800
2x6TSG 1200 700
2x8TSG 1600 800
Other conditions:

m Strength reducing enamels are not permitted.

m The above support grid is complied with, the pane size is not restricted.

m Plate-type fastenings in accordance with Part 3 with Dyin = 50 mm, for distance between axes of fastenings
greater than 1,200 mm Dpjn = 70 mm.

m Verification of impact resistance of fastenings in accordance with DIN 18008-4 Annex D.2.

m Drill holes and recesses in the glazing are not permitted.

Remark:
Verification of the ultimate limit state and serviceability limit state must also be provided.

Barrier glazing with verified impact resistance:
Category B barrier glazing in accordance with DIN 18008-4 Annex B.3.

Conditions:

m Flat glass panes.
m Drill holes and recesses adjacent to the drill holes in the base point of the glazing are not permitted.
m Strength reducing enamels are not permitted.

m LSG composed of 2 x 10 mm TSG oder 2 x 10 mm HSG mit dpyg = 1.52 mm.
m Dimensions: 500 mm < b < 2,000 mm, span of cantilever < 1,100 mm.

\ V4

£

/7777777777777

<41° “

For details of the handrail and the retaining system refer to DIN 18008-4.

Remark:
Verification of the ultimate limit state and serviceability limit state must also be provided.

Table 14: Requirements of DIN 18008-4 for verification of impact resistance (Part Il)
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Part of the standard Verification of impact resistance and residual
load-bearing capacity
Part 5: Additional requirements for walk-on glazing Slipping, falling objects, hard body impact

a) Component tests (see DIN 18008-5 Annex A)
b) Compliance with structural boundary conditions
(see DIN 18008-5 Annex B)

Walk-on glazing with verified impact resistance and residual load-bearing capacity in accordance with DIN 18008-5

Max. length (mm) | Max. width (mm) Ii'S5Gzcn(:r[:iguration (mm) with dPVB = Minimum support depth s (mm)
1500 400 8HSG/ 10 FG / 10 FG 30
1500 750 8HSG/ 12 FG / 12 FG 30
1250 1,250 8 HSG / 10 HSG / 10 HSG 35
1500 1,500 8 HSG / 12 HSG / 12 HSG 35
2,000 1,400 8HSG/ 15FG/ 15FG 35

Other conditions:
m For non-rectangular glazing units, the dimensions
of a surrounding rectangle encompassing all edges will apply.
m Larger panes may be used, if they are subdivided
by continuous intermediate linear supports, so that
the above-mentioned maximum dimensions are
complied with for each section.
m Linear support according to the Figure
with protection of the glass edges against impact. ,
m FG may be replaced with HSG. TSG or TSG-HF may [ <7 22}
be used for the uppermost pane. Only the uppermost pane / // /|
may display a strength-reducing surface treatment. A /
m Bearing layers: Silicone or EPDM, permanently elastic
with a Shore-A-hardness of 60 to 80, d =5 to 10 mm. . S -

XX XX XX X

Remark:
Verification of the ultimate limit state and serviceability limit state must also be provided.

Table 15: Requirements of DIN 18008-5 for verification of impact resistance
and residual load-bearing capacity depending on application
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Part of the standard

Part 6: Additional requirements | The structural provisions set out in Section 8.0 must be complied with.

for accessible glazing in case of
maintenance procedures and for
fall-through glazing

Accessible glazing

Glazing being accessed for maintenance procedures including cleaning procedures.

Fall-through glazing:
Glazing which, due to structural conditions or the intended use, is not walked on,
but which is close to areas which can be walked on for maintenance procedures.

Glazing at same level as working area or circulation area:

@
Accessible
R —
1
2
For a<2.0m fall-through
For a=2.0m no requirements
1 2
-—>'—>

Glazing at higher or lower levels than working area or circulation areas:

AH1

1

For AH1<0.9m fall-through
For AH120.9m no requirements
For AH2<0.3m fall-through

N N

AH2

¢ For AH2>0.3m notcovered by standard

Sloped glazing adjacent to working area or circulation areas:

For a<2.0m fall-through 0°< a < 100°

For a=20m no requirements

Verification of impact resistance and residual load-bearing capacity

Slipping and falling objects, soft body impact

a) Experimental verification in accordance with Part 6, Annex A

b) Verification by calculation in accordance with Part 6, Annex B (only permissible for glazing with linear support on all
sides up to a dimension of 2.0 x 4.0 m)

Table 16: Requirements of DIN 18008-6 for verification of impact resistance and residual load-bearing capacity
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10.0 Design procedure

Procedure
The procedure shown in Table 17 allows The application is Specification of the applicable parts of the standard:
. L . described as follows: m DIN 18008-1 is always applicable.
stepwise design in accordance with DIN m Support m DIN 18008-2 shall be applied to linear support,
18008. As described, this design does m Installation DIN 18008-3 applies to point-fixed or combined support
m Additional requirements of linear and point-fixed.

not include the determination of the m The other parts of the standard should be taken into consideration for
statically required thickness, but also additional requirements.

the verification of impact resistance and
residual load-bearing capacity.

Dimensioning of supports and selection of glass type in accordance with

m Table 3: General design principles

m Table 13: Provisions for verification of residual load-bearing capacity of
glazing without additional requirements

m Tables 14 - 16: Provisions for verification of impact resistance/residual
load-bearing capacity of glazing with additional requirements.

Selection of glass type and
support conditions

Load Dead load g, snow s, wind w and live loads in accordance with Eurocode 1 —
Actions on structures [15]

Climatic load on IGU in accordance with DIN 18008-1: The design loads may
need to be verified (e.g. when used at high geodetic altitudes or also if the
glazing has a high heat absorption). The simplified calculation method in accor-
dance with DIN 18008-2 applies only to rectangular double IGU.

Load distribution

Option A)

Geometrical linear calculation For monolithic panes: not necessary.

of stresses and deformations

For laminated glass units:

a) no shear interaction: Load distribution according to the individual
stiffness of the panes

b) With full shear interaction: no load distribution, because the pane is

calculated as a unit with full shear interaction.

Insulating glass panes:

Ultimate state consideration for no shear and full shear interactions, load distri-
bution in accordance with DIN 18008-2 for rectangular double IGUs or otherwise
in accordance with Feldmeier [10, 11].

Action combinations

For the individual load proportions the stresses and deformations are deter-
mined separately and the action combinations then calculated on the basis of
the stresses and deformations. If e.g. only surface loads are to be determined,
action combinations can also be calculated in advance on the basis of the
loads.

For annealed glass panes the load durations “permanent”, “intermediate” and
“short” must be determined. Example of a laminated glass in the roof area for
verification in the ultimate limit state (see Section 4 ff.):
Eq permanent =1.35¢g
Eq intermediate = 1.35g+ 1.5s
Eq short =max 1.35 g+ 1.5 s+ 1.5+ 0.6 - Wpositive pressure

1.35 g+ 1.5 wpositive pressure +1.5° 0.5

Table 17: Design procedure in accordance with DIN 18008 (Part I)
I
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Procedure

Option B)

Geometrical non-linear
calculation of stresses and
deformations

For non-linear calculations, the stresses and deformations must always be
calculated for the action combinations on the basis of the loads, because a linear
combination of the loads is not possible in this case.

Calculation of component
resistances

Verification of the ultimate limit
state Eq < Rq

Rq is calculated in accordance with Table 8

Eq <Ry

Calculation of the ultimate state
criterion and verification of the
ultimate serviceability state

Cq is calculated in accordance with Table 12:
Eq < Cqy

If verification of deformations cannot be calculated on the basis of Kirchhoff's
plate theory, non-linear verification can be provided for the relevant action combi-
nations. A linear combination of the individual proportions is not possible here, but
the stresses and deformations must be calculated with simultaneous actions of

all the load proportions. For IGU, it makes sense to provide this verification for the
entire pane unit using the relevant software, because the climatic loads and load
coupling can then be determined on the basis of the non-linear calculation theory.

Verification of residual load-
bearing capacity.and impact
resistance

Residual load-bearing capacity and impact resistance must be verified in accor-
dance with Sections 8 and 9.

Table 17: Design procedure in accordance with DIN 18008 (Part II)
|
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Calculation example

BF

Calculation of climate loads for triple insulation glazing, linear-mounted on four sides

Pane dimensions

500 mm /2000 mm

Glass structure

4 mm float glass — 16 mm cav. — 4 mm float glass — 16 mm cav. — 4 mm float glass

Apgeo,Sn

~7.2 kN/m?

Apmet,So + ApAT,So

—8.8 kN/m?

Volume of cavity

Vor =05m -2.0m -0.016 m = 0.016 m?®

Side ratio

= =500 mm /2000 mm = 0.25

_ 0.0676+0.0767

=> table value B, = = 0.0722
Volume change [m? / kN/m?] _ ._500* . _

Vpa = 0.0722 - - 500 - 2000 /10004 =0.001007 m¥(kN/m?)
Relative volume change of _0.001007 _
individual panes @ = o1 100=6.29

a, =af =a, =af

Insulating glass factors ¢

1

1+629+620 0074

1= @2 =

Auxiliary coefficient g

f=1-0.074-6.29-0.074-6.29 = 0.783

Pressure differences in the
cavities

1+ 0.074-6.29

Apy = Apz = 0.074——— =

- isochoric pressure = 0.138 - isochoric pressure

The pressure differences relative to the inner pane have an opposing effect, so that
the pane is not stressed due to climate loads. Since the system is symmetrical, only
one pane is considered in the following.

Climate continuous pge 50,1

0.138* APgepso = 0.138 7.20 kKN/m? = 0.99 kN/m?

Climate medium pcciaT 501

0.138 * (ADmet.so + Aparso) = 0.138 - 8.80 kN/m2 = 1.21 kN/m?

Verifications in limit condition of load-bearing capacity

TRLV

DIN 18008

Climate load 0.99 % + 121 = 22 kN/m?
m m

kN kN ,
Edmedium = 1.35°0.99— + 1.5+ 1.21— = 315kN/m

Calculation of stresses (the system acts like a single-span beam)

alb=025 => k, =075 Omae = 0.75 - (222mm)*

500 mm> 500 mm>
Catimae toag = 0.75 - (W) 10,0022 — = 258 —— | Opgmeanom = 075" (W) 10.00315 —— =369 —
Opermrriy = 18 N/mm? Ry medium float = ng/mmz 1.8 = 18 N/mm?
Verification  25.8/18.0=1.43>1.0 Verification  36.9/18 =2.05> 1.0

For more information on the methods used, tabulated values, etc. refer to [16], [19] und [20].
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Calculation example

Calculation of climate loads for triple insulation glazing, linear-mounted on four sides

Pane dimensions 850 mm /2000 mm

Glass structure 4 mm float glass — 16 mm cav. — 4 mm float glass — 16 mm cav. — 4 mm float glass
ApPgeo,so —7.2kN/m?

APmet.so + APat,50 —8.8 kN /m?

Volume of cavity Vpr =0.85m -2.0m - 0.016 m = 0.0272 m?®

Side ratio = =850 mm /2000 mm = 0,425

=> table value B, = 0.0587 — 200500 0 025 = 0.0566

Volume change [m?®/ kN/m? - 850" g =

ge [ ] Vpa = 00566 = .850-2000 /004 =0.0112 m¥(kN/m?)
Relative volume change of _0.0112 B
individual panes @ = o272 100=412

a,=af =a, =aj

Insulating glass factors ¢ 1
=@, =—————=10.012

=0 =T a1 00

Auxiliary coefficient g f=1-0.012-41.2-0.012-41.2 = 0.756

P iff in th 1+4+0.012-41.2

c;:elist?:sre differences in the Ap; = Ap, = 0.012W- isochoric pressure = 0.024 - isochoric pressure
The pressure differences relative to the inner pane have an opposing effect, so that
the pane is not stressed due to climate loads. Since the system is symmetrical, only
one pane is considered in the following.

Climate continuous pge, 50,1 0.024 - Apgeo,50 = 0.024 - 7.20 kN/m? = 0.17 kN/m?

Climate medium pcciats01 0.024 * (APmet.so + APar,s0) = 0.024 - 8.80 kN/m? = 0.21 kN/m?

Verifications in limit condition of load-bearing capacity

TRLV DIN 18008

i kN kN _ 2 kN kN
Climate load 0.17mz +0.21 = 0.38 kN/m Eg medium = 1.35 - 017@ +15- ()_21F = 0.54 kN/m?

Calculation of stresses

_ _ _ (0.711-0.603) _ _ _ (850 mm\?2
bla=235 => k, = 0603+ 035 = 0.64 Omax = 0.64 - (E20)
850 mm)> N 850 mm)> N N
Oclimate load — 0.64 - (W) " 000038mm2 =11.0 mmz JEd,medium =0.64- (m) " 000054 W = 156 mmz
= 18 N/mm? 0.4 - 45 N/mm?
Operm,TRLV /mm R medium float = 178/ 1.8 = 18 N/mm?
Verification 11.0/18.0=0.61<1.0 Verification 15.6/18=0.87<1.0

For more information on the methods used, tabulated values, etc. refer to [16], [19] und [20].
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