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Design of hollow core cross-sections

Topics to be presented (from coming fib guide) :
• Shear capacity calculation

• Shear flexure
• Shear tension

• Anchorage
• Bending
• Torsion
• Interaction effects

• Shear and torsion
• Shear and bending.
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Design of hollow core cross-sections

Is there one optimized cross section ?
• Important aspects

– Spans
• Maximize (load capacity) / (slab weight)

– Sound properties
• Sufficient weight

– Fire protection
• Strands protected for sufficient bending moment capacity
• Shear capacity ?

– Minimum of floor depth
• Homogenous hollow cores ?

– Integrated installations
• Heating / Cooling
• Electricity
• Piping.



Technical Seminar 2007

Design of hollow core cross-sections

Core shape
description
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A large variety of cross-sections:

From EC2
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Shear capacity in regions uncracked in flexure

EC2 formula OK for Hollow core cross-sections
provided the following is fulfilled:

• Minimum section width at centroidal axis
• X-section where prestressing force full transferred

But, this is normally not the case.
Tendon force
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Background for suggested calculation of Shear Tension Capacity
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Shear capacity in regions uncracked in flexure

Background for suggested calculation of Shear Tension Capacity

=  EC2

Only in transfer region 
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Shear capacity in regions uncracked in flexure

Background for suggested calculation of Shear Tension Capacity

Close to the support:

This is the expression 
suggested for 
EN 1168

For H > 400 mm

A reduction 0.9
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VRdEC2 = 383 kN VRd/VRdEC2 = 1.02

Shear capacity in regions uncracked in flexure
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VRdEC2 = 389.2 kN VRd/VRdEC2 = 0.89

Shear capacity in regions uncracked in flexure
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VRdEC2 = 396 kN VRd/VRdEC2 = 0.61

Shear capacity in regions uncracked in flexure
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Shear resistance for Hollow core 200 mm

Resistance due to

Shear tension

Shear flexure

Shear force distribution 
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Anchorage capacity 

A large variety of cross-sections:

Conservative approach is suggested

-Increase due to inclined shear crack (18.4 degrees)

-limited by the maximum tendon force needed in the span
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Bending moment   

Bending moment (as EC2)
-Calculated from:

-Material stress-strain relationship
-Axial equilibrium
-Rotational equilibrium
-Strain compatibility.
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Torsion

Relative shear stress for different X-sections
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Torsion
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Interaction effect: Shear and torsion
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Interaction effect: Shear and torsion

Verification with results 
from HOLCOTORS

FE – Analysis

EN 1168
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Interaction effect: Shear and bending

Is there an interaction effect ?

Resistance due to:

Shear tension

Shear flexure

Bending moment
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Interaction effect: Shear and bending

Resistance due to:

R1 Shear tension

R2 Shear flexure

R3 Bending moment

R1                                  R2                  R3
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Interaction effect: Shear and bending

Suggested Interaction 
formula:

R1                                  R2                  R3
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Interaction effect: Shear and bending

Suggested Interaction 
formula:

R1                                            R2        R3

The distributed load reduced:

From 27.2kN/m  to 23.5 kN/m
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M-V interaction for HC 500 mm
Comparison with available test results (Matti P.) 

Setup test 1

Setup test 2-4
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IPHA Technical Seminar 2007

Tanks for the attention…
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