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Development of design factors in consideration
of long-term behaviour

Matthias Rinnhofer
Institute of Architectural Science
Structural Design andTimber Engineering
TU Vienna

Düsseldorf,
20.10.2014

Long term behaviour of hybrid
constructions



Long term behaviour of hybrid
constructions

ETAG 002 1
• Guidline for structural sealant glazing systems
• Total safety factor for long term behaviour

Identify reserves to make LBTGC
more attractive

HFA 2008
• Experiments to study long term behaviour of LBTGC elements
• Total safety factor for long term behaviour

To risky? Still reserves?



Modification and deformation
factors for LBTGC elements

= 0.04 N/mm²
(HFA 2008)

= 0.05 N/mm² ?
(VUT 2014)

Small specimens – test setup

Measurement
of deformation
for 12 months



Small specimens – test setup

data logger for
climate
measurement

data logger for
climate
measurement

Small specimens – test setup

Measurement
of residual
shear
strength at
different time
stages



Small specimens – test setup

Previous work from HFA 2008

Climatic
conditions:

• Temperature
= 20 °C

• Relative air
humidity
= 65 % 0.46 mm

90 days



TU Vienna 2014 – 90 days

Climatic
conditions:

• Natural
indoor
climate

0.435 mm
(HFA: 0.46 mm)

constant deformation

TU Vienna 2014 – 90 days

Relative air
humidity:

• Maximum:
83.20 %

• Minimum:
25.60 %

Temperature:

• Maximum:
35.60 °C

• Minimum:
9.60 °C



TU Vienna 2014 – 365 days

90 days

0.246 mm

0.252 mm

TU Vienna 2014 – 365 days

Deformation still
increasing!



TU Vienna 2014 – 365 days

TU Vienna 2014 – 365 days

lower gradient

constant deformation

high gradient



Determination of kdef

HFA 2008:
•
(20 °C and 65 % relative air
humidity)

•
(55 °C and 65 % relative air
humidity)

VUT 2014:
•
(natural indoor climate)

•
•

Modification and deformation
factors for LBTGC elements

= 0.04 N/mm²
(HFA 2008)
= 0.05 N/mm² ?
(VUT 2014)



Residual shear stresses – mean
values

Residual shear stresses – mean
values



Residual shear stresses –
5% fractile value

25 years
1.015 N/mm²
100 %

(ETAG 002 1)
0.870 N/mm²
85.71 %

Determination of kmod and

Theoretical:

VUT 2011:

VUT 2014:



Safety factors

safety
safety

Safety factors

safety +
safety

1/15
1/25



Determination of kmod and

1. according to VUT 2011:
• (VUT 2011)

2. according to VUT 2011:

• (VUT 2011)

Comparison: HFA 2008:

VUT 2011:

ETAG 002 1:

Base:

Outlook

• Increase
0.05 N/mm² as acceptable load level?

• Decrease
why not instead of ?

• Decrease
optimize bondline quality

Make LBTGC elements
more economic and more attractive

for industry and for users!


