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Examples of torsion

Alternating position Large openings
of columns at slab
ends.

Concentrated load
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Combined shear and torsion In
a hollow core unit
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Shear Torsion Interaction
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Design method used today in EN 1168:

. . Torsional moment T
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o Stresses are added linearly 45°  Critical point
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Aim of the project

e To use the capacity of the hollow
core slabs better

e To develop methods to design for
combined shear and torsion In
hollow core slabs

— Single units
— Whole floors
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Experiments on hollow core units
loaded In shear and torsion




CHALMERS

FE-model of hollow core unit

Beam element
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Comparison of results
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FE-analyses for design

Ing with various
combinations, complete V-T

By load

Interaction diagrams that can be
used in design are obtained
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Critical section
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Interaction diagram for 200 mm uni
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FE model of hollow core floor

= Beam element E ] H i [\
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Results 3-sided supported hollow core floor
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Design of hollow core slabs

N
FE-model for floor integrated with FE-model :
| for hollow core unit = Load capacity
y
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1 # < V-T h FE-model for
5 capacity hollow core unit
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Floor test

Tie beam

Reinforcement
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Design level 111 and I
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Design level |

Test: Omax =521 kN

FE: Omax = 480 kN
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Floor, design example
Omax [KN]

600 -
Experiment 521 kN
500 - 449 kN 480 kN

400~ 357kN
300 | L p—

7 T
200 - EN 1168
FEA™
100 N |4
0 4
11 |l I
Design level



CHALMERS

Conclusions

* Modelling methods developed

— Single hollow core units = Capacity V-T
« Higher capacity than in analytical model

— Hollow core floors = Cross-sectional forces V, T and M

e Reduced torsional moment compared to traditional design
method

* The capacity of the hollow core slabs can be used better
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Financers and collaboration partners

e European Commission e (Castelo e Strdngbetong
* International Prestressed Hollow Core « Consolis « VTT
Assoclation e Echo e Chalmers

* Bundesverband Spannbeton-Hohlplatten
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Interaction diagram for 200 mm uni

e]
O
”__ o=
m %ﬂ
— ( )
= ()
X ] I ] ! I
—
o/ o o o\ o o
T654321
<
(@]
—
o
< ©
-
<
23
< =
O
cz
O o
-

200

150

100

50

V[KN]



