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~ 2016-2019

Services:
Building Services, Structural

The complex has 3 underground levels with 72 parking
spaces - accessible via 2 car lifts - and a large number
of bicycle parking spaces. Above ground, there are 10
floors with a total of 59 luxury apartments, ranging from
studios to three-bedroom apartments. The ground floor
will house 3 shops.

Sectors:
Residential: Residential buildings

Client:
NV GHELAMCO

Architect:

DDS+ Architecten

Area:
6500 m?
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Ghelamco transforms a classic office building along Brussels' Avenue
Louise into an architecturally striking residence with luxury apartments
and commercial spaces. To accommodate the drastic changes in the
building's structure, the structural engineers at BM Engineering had to
pull out all the stops.

The complex has 3 underground levels with 72 parking spaces - accessible via 2
car lifts - and a large number of bicycle parking spaces. Above ground, there are
10 floors with a total of 59 luxury apartments, ranging from studios to three-
bedroom apartments. The ground floor will house 3 shops.

Technical systems tailored to high-rise

The entire building is heated from a central boiler room with 2 boilers placed in
cascade. Each apartment is equipped with a floor station that provides domestic
hot water production via a heat exchanger, and central heating is provided with
radiators or underfloor heating. Ventilation is handled via decentralized air
handling units according to system D in each apartment. Due to the limited free
height and the absence of a raised floor and suspended ceiling, the technical
installations were concealed within the partition walls. Moreover, not all shafts
ran through to roof level, meaning that on some floors it was necessary to route
through apartments to other shafts that do exit above the building, all while
taking into account the imposed acoustic requirements.

In the basement, a smoke and heat extraction system including an emergency
generator was installed. Due to the high-rise character, the stairwells were
equipped with overpressure fans that were concealed in a false wall and
acoustically insulated. Because the building is constructed up to the property
boundary, all air intake and exhaust takes place at two locations in the front
facade, above the commercial spaces/entrance halls on the ground floor. The
underground utility rooms, the lift machine room and car lift shafts, and the
boiler room are also connected to these ventilation grilles.

Structural stability: reconfiguring without compromising stability

The renovation was exceptionally drastic. Usually, one tries to preserve the
existing structures and load paths. For this project, however, the structure was
modified to such an extent that the stability had to be completely recalculated.
In the basement, a car lift replaced an access ramp that was surrounded by
columns running from the foundation to the top of the building. In order to cut
through these columns and remove them down to ground floor level, a concrete
beam had to be constructed around each column. The anchoring of the existing
column in the new corner was achieved by inserting steel profiles through it.
These now transfer the loads via a large new concrete beam to the new
structures.

A new load path also means new foundations. However, conventional pile
foundations are not possible in a basement space due to the limited working
height. Therefore, micropiles were used, which in this project can handle loads
of up to 60 tons. On the street side, an existing stair core also had to be
demolished and a new one built. Since the stair core provides the horizontal
stability of the building, this work also had to be carried out in phases.

New floors and terraces

On top of the building, two new floors were constructed, with striking organic
forms. To limit weight while still allowing large spans, a steel deck-concrete
composite floor was used. The glass facades of the new floors extend up into the
floor above. However, horizontal profiles in the facade would then become
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visible. Therefore, in consultation with the contractor's steel supplier, it was
decided to suspend the profiles alongside the columns.

The rear facade was completely renewed and terraces had to be added there.
However, the building consists of a 'mushroom structure' - without beams
between the columns - meaning that the facades are also load-bearing elements
for the floor slabs. In order to still be able to remove the facades, a double
structure was provided. First, a steel structure was built inside to support the
floor slabs. To accommodate the load of this steel structure, beams were
installed in advance on the ground floor. After that, the facade could be removed.
Finally, a new construction was made with steel columns and concrete beams to
support the extra weight of the terraces. Only by working in such a planned and
phased manner could this intervention be realized without hindering work
elsewhere in the building.

Updating fire resistance

The building dates from the middle of the last century. In the meantime, fire
resistance standards have evolved enormously. Together with a specialized
consultancy firm, our structural engineers also examined the existing fire
resistance of the concrete structural elements and assessed them against
current standards. From this investigation and after approval by the Brussels fire
department to allow an exception to the fire report, it turned out that most
structural elements could be retained. Only in the basement did the fire
resistance of columns/walls need to be increased using special fire-resistant
spray mortar.
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