
Designing and adapting re-used hollowcore slabs for buildings



Introduction

33 years experience at Dycore

Different roles: Technical draftsman
Concrete constructor
Technical advisor
Product development



Available reusable hollowcore slabs

What kind of buildings are best suited for reusable hollow core slabs:

• Car parks
• Industrial halls
• Office buildings (especially construction period till the year 2000 ) 
Often grids  3600mm, 6000mm   etc.                                                                                           
Multiples 1200mm. 

Especially slabs 1200mm 
wide are reusable.



Available reusable hollowcore slabs

Less suitable:
Slabs from houses and residential buildings (many recesses).

Not suitable ( in my opinion) :
Piping slabs ( leidingplaatvloeren in Dutch  )



Available reusable hollowcore slabs

What is the available stock reusable slabs ?

Assuming that (enough) reusable slabs are available is risky.
At the moment there is little stock.

Slabs from dismantled buildings are often already reserved for other buildings. 
This was also the case with project Prinsenhof.

Public databases with reusable slabs have been developed:

www.marktplaats.insert.nl
www.gebouwenmarktplaats.nl

http://www.insert.nl/
http://www.gebouwenmarktplaats.nl/


Properties reusable hollowcore slabs

What information is useful to be able to assess if and
how the slabs can be reused.

• Dimensions slabs
• Reinforcement slabs
• Producer slabs
• Are drawings and calculations available ?
• Properties slabs. Concrete strength class, dimensions cores, initial prestress 

load.
• Appearance slabs (flat, rough, recesses, side slab, insulated, damages)
• Changes made during use, such as recesses.

If no drawings and insufficient properties are known, slabs can sometimes still be used as floors with 
significantly shorter spans and/or lower loads.



Appearance slabs

What do the slabs look like after they have been disassembled?

• Side slabs (lateral joints) clean (clamping groove open) ?
• Side slabs vertical.  No clamping edge present.

Is side straight, or is joint wavy sawn out 



Appearance slabs

What do the slabs look like after they have been 
disassembled?

Top slab : 

Surface roughened or smooth

- structural topping still present ?
- Finishing layer still present ?
- Is the top flat or are residues 
of finishing or structural topping 
left behind.

Tolerances, length, width, height

In Norway they were able to remove the finishing layer before disassembling the slabs



Appearance slabs

Top slab : 

In Prinsenhof the structural topping could not be removed.

The finishing layer could not be 
removed everywhere well



Appearance slabs

The Structural topping is very difficult to remove from the slabs without 
damaging the surface of the slab.

So mostly is will be left on the slab.

This remaining topping
still contributes to the strength and 
bending stiffness of the slabs.

Because it is sawn through it cannot function 
to create diaphragm action anymore.



Fire

Hollow core slabs that have been in a dry environment XC1 for years have been 
stripped of most of the moisture. So the chance of spalling in case of fire will be 
much smaller than with new slabs

Pay attention to the height (coverage) of the reinforcement. This is sometimes 
lower with old slabs than with newer slabs because the rules have become 
stricter over years. 

So calculate the floors with the correct reinforcement height.



Fire

Rules regarding hollow core slabs and fire (letter BFBN) will also apply to reusable slabs.

At the connected topping is in buildings with 
consequence class CC2b and CC3 set a limit.
( In the Netherlands ) 

Advice: use a foil on top of the hollow core slabs .

Existing buildings may have thicker top layers on the slabs than now allowed. 
So keep this in mind when designing a building.
Are the available slabs useable ?



Tolerances

Hollow core slabs that are reused are likely to have greater tolerances than 
hollow core slabs that are made in a factory.

Where are slabs sawn to length, for example?  In the hollow core slab factories 
optimal conditions. In other locations, possibly less.

Width slabs will also have different tolerances. Especially if the joint filling is 
difficult or impossible to remove.
Also take this into account when making a floorplan.

The thickness tolerances will usually also be greater with reused slabs.



Recesses

Recesses can be made by drilling or sawing. Drilling can if tested constructively at any 
position. 
 More flexibility than with new slabs.

Rectangular recesses can be sawn.
Pay attention to the saw cuts when using circular saw!
They can also be made bij a pneumatic hamer.
Be carefull with using drills. There is a change of damaging the slab, for example
cracking the webs.

For example, central boxes can also be installed in reused slabs. 
To do this, drill a hole in the core, and insert the central box into it.



Camber   +  Deflection

Reused slabs are probably several years old.
The moisture will have largely disappeared from the slabs. This will ensure less additional deflection 
because the proportion of shrinkage will be virtually absent when applying these reused slabs. 

Perhaps there will be calculation rules in a standard for reused slabs in the future?

If adjacent reused slabs come from 2 different buildings, the chance of bending differences is high. 
This can also be if the slabs come from 1 building. But then from, for example, a different part of the 
building.  Or if the slabs have had different amounts of reinforcement.



Connections

Is a demountable building method chosen or can 
connections be traditional (wet connections).

How is stability obtained?
By means of a structural topping or by for example 
open cores filled with reinforcement.

Adjustments to the slabs may be necessary. Like 
making open cores to fill with reinforcement.



A function of the structural topping with a reinforcement net  is to 
ensure the diaphragm action of the floor. This topping  also increases 
its moment bending capacity and the bending stiffness EI of the slabs. 

Stuctural toppings also can spread loads and can bear negative 
bending moments.

If you are designing a building for reuse, it is highly advisable not to 
apply structural toppings.

These structural toppings will be difficult or impossible to remove.

If you reuse them again there may be no angled edges that you can fill 
with mortar.

Advice:   Try to get the diaphragm action in the floor in a different way.

Structural topping



No structural topping

A hollow core slab floor without structural topping can function well as a horizontal disc 
to, for example, transfer the wind loads from the façade to the stability walls. 

Strut-and-tie analogie Pressure arc and pull belt system

Friction between the slabs by the joints which are filled with a mortar



Connections between slabs ( lateral joints)

New slabs have angled sides. With a clamping edge.

The joints between the slabs are normally filled with mortar. Advice C12/15. Max. C20/25.

For reused slabs the joint filling will , if possible, have to be removed from the side of the slabs 
after or during dismantling the slabs

Research is being carried out into what kind of joint filling for demountable construction can 
best be applied. Earthy clay mortar is an option. However, pay attention to the processability. 
Can all joints and spaces in the floor be properly filled and compacted?

Other joint fillings are being investigated. 



Transforming vertical shear forces

Compression strut between 2 slabs

In addition to enabling lifting with a lifting clamp, the 
clamping edge also has a constructive function.
It transfers vertical shear forces and loads to the next slab.

Steel plates with anchors or a welded connection may also 
be an option. 
This may be the option if the joint between slabs could not 
be filled with mortar.



Transforming horizontal shear forces

Floors are often used to transport wind loads to the shear wals.

This diaphragm action requires that the floor is able to resist shear forces.

• Mortar ca. 0,10 N/mm2

• Recesses in the side of the slabs with reinforcement
• Steel plates with anchors can also be an option. 

This may be the option if the joint between slabs could not be filled with a mortar.



Process project Prinsenhof

Prinsenhof was an office building built in 1988.
Main parts (wings)  of the building had long slabs 
Without recesses.

Many slabs 1200mm wide, with the same dimensions. No 
recesses.

Often the same reinforcement.



Process project Prinsenhof

The slabs were 300mm thick + 50mm structural topping.
Dycore has never produced 300mm slabs anymore since 1989.

On the structural topping was also a finishing layer.



Process project Prinsenhof
The first part of the 
slabs of Prinsenhof are 
reused as the ground 
floor of a sports hall.

XC3

Slabs are much shorter 
than the original 
length. 

Slabs were mounted 
ca. 50mm from each 
other. Because the 
grout filling could not 
be removed. And the 
tolerances.



Process project Prinsenhof

A new 70mm high structural topping was applied to 
the existing structural topping. 
The finishing layer has been removed beforehand.

So the total structural floor height is  :
300 + 50 + 70 = 420mm.

That's very bending stiff. One does not expect 
cracking in the finishing layer and the walls because 
the floor will not deform much.

The open space under the floor is filled with 
insulation material (post-insulation) 



Process project Prinsenhof A lot of recesses were needed.

Alle reused slab lengths and sometimes 
widths had to be adjusted. 

These were all activities carried out at and 
by Lagemaat (dismantling company)



Proces project Prinsenhof

Dycore made a plan with saw combinations 
for Lagemaat so that the most efficient slab 
combination could be made.
With as little material loss as possible.

It was also a recesse-plan for Lagemaat



Proces project Prinsenhof

We have made a project-specific protocol .
That protocol contains various points of attention.

Diverse aspects of damage on slabs and what to do if they 
are seen. 

Storage and transport rules



Proces project Prinsenhof

Flowchart entire process

Label



Proces project Prinsenhof

Successfully conducted tests with 
the pressure bench at Dycore



Proces project Prinsenhof

recesses



Proces project Prinsenhof

Mounting slabs



Evaluation Process project sports hall

• Reused slab width ranged from <1200mm to 1290mm. Keep in mind considerable 
width tolerance when making the floorplan plan.

• Slab length varied pretty much. Length tolerances should be known in advance.
• A lot of height difference in slabs.  Make top layer sufficiently thick.
• Some recesses were in the wrong position.




