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Background

Membrane actions constitute the in-plane forces produced in slabs
undergoing deflection

They are credited as the reason why RC slabs possess much greater
load bearing capacity than is deduced using yield-line analysis

This came into particular focus after the surprising strength of the
Cardington slab was observed.

Compressive membrane action
at deflections up to ~%2d

Slab must be deep if
compressive membrane action
is to be viable

Also requires strong lateral
Arching Action restraint

Background

Compressive membrane action is a transitional phenomena at best.

Tensile membrane action is of more importance in fire.

In fire, slab deflections can be much
greater than the depth

Reinforcement in the slab acts as a
tensile net

The tensile net, dependent on
restraint, is surrounded by a ring of
compressive stress

Is a compressive ring possible with
ho in-plane restraint?

Cardington frame showing large
deflections



Restrained slab — 100mm depth

Analysis Outline

Frincipal aim was to investigate the fire behaviour of:

1. Fully restrained slabs

2. Fully unrestrained slabs

Full restraint model achieved by using

appropriate boundary conditions

Unrestrained model achieved with
inflexible edge beam support and
frictionless contact interaction
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Analysis Outline

Configuration:
6m square span
Reinforcement mesh mid-slab

1KPa incident load

600

500

Fire exposure:
1 Hour BS Standard curve to soffit
T=To+345/0g(0.133t+7)

Unrestrained slab 200mm depth
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Discussion of Results

1. Analysis of Fully Restrained Slab

Low initial deflections —
consistent with
transitional compressive
membrane action

Obvious “shapping
through” point at around
1450s

Rate of deflection
decreases, then reverses
through cooling
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Discussion of Results

1. Analysis of Fully Restrained Slab

\_HM/‘

Stress states of unheated face at ambient loading and maximum deflection
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