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1. Abstract
Based on the Karlatornet case study in Gothenburg,
this poster presentation intends to demonstrate
how a unique foundation technology can support
a 245-metre high skyscraper in complex ground
conditions using large diameter segmental casing
70m deep into bedrock. The project identifies the
design involved in piles that are constructed to
withstand both soft clay and the extremely sloping
rock at very deep depth, while also taking loads
of 4500 tonne per pile. The case study proves
that it is possible to construct piles to withstand
the weight and size of such a building, paving
the way for new developments everywhere to be
built without the fear of ground conditions being
a limiting factor.

3. Methodology

2. Introduction
Karlatornet will be the tallest building in the Nordic
countries and will form part of Gothenburg’s new
district. When complete, the building will have 593
flats on 73 floors. In addition to Karlatornet, eight
to ten buildings will be constructed, and three of
them will be more than 100 metres tall. Karlastaden,
which is the name of the new district, covers 33,000
square metres and will consist of more than 2,000
flats as well as businesses, schools and nurseries.

Fig 1. Handling of reinforcement cage in foreground with Bauer BG55 drilling with
Kellybar

For the construction of these piles the biggest available Kelly
drilling rig (Bauer BG55) was used, in addition to a strong casing
oscillator (Leffer VRM2500). While temporary segmental DN2000
casing was pushed down by the oscillator, the drilling rig removed
the clay and the moraine sediments on the way down to the rock.
When the outer perimeter of the casing had full contact with
the rock, the casing was stopped and the drilling rig continued
in DN1860 up to 7m further down into the rock, primarily with
the combination of a core barrel and a chisel. In the meantime,
15m parts of reinforcing cages were prepared for installation in
3 vertical preparation tubes, 30m deep, to better the workflow.
After completion of the drilling works, the pile foot was cleaned
by airlifting several times and the reinforced cages of up to 15
tonne got lifted into position.
Concreting needed to start early in the morning because the
following sequence of works: one last airlifting, pouring up to
270m3 concrete, getting 40 trucks in, tested, emptied, out and
finally retracting up to 70m casing and tremie-pipe, would take
some hours. After concreting, a datalogger was connected to 8
cables installed on the rebars around the reinforcing cages with
each three temperature loggers per meter as part of the Thermal

Aarsleff Ground Engineering A/B was involved
in the project at the beginning of 2015 when
they were contacted by the main client, Serneke
Group. Serneke wanted to find out if it was
possible to support a building of such height at
one of Gothenburg’s most difficult places in terms
of geotechnical conditions. From ground level;
40m to 60m clay, 2-12m marine sediments and
the heavily sloping rock was expected. While the
Gothenburg clay is characterised by a very low
strength and a high sensitivity during excavation, it
was known that the waterfilled moraine sediments
had a general big number of large boulders and
rock with an inclination of up to 45°.

4. Results

integrity profiling (TIP). The data was, after the concrete reached
maximum temperature, analysed by Danish Aarsleff daughter company
CP Test who then could evaluate the concrete quality, inside and outside
of the reinforcing cage. Through core samples at the pile foot it was
found that a little segregation of the concrete had occurred, which
was probably due to the depth of the pile and the velocity of the first
concrete. These piles were later grouted and approved by the client.
Depending on pile depth and rock socket length, roughly 4 to 6 piles
were produced per month. The length of the 58 drilled piles was between
52 and 75,2m. Samples of the Bohus Granite rock stated a strength of
up to 245MPa and was in some places found sloping vertically in the
middle of a pile. The 3 dimensional TIP reports showed big bulges on
the piles in the moraine sediments on all piles. This was also confirmed
when concrete was drilled up about 15m from the nearest pile and
through the concreting log.
The drilled-up clay was placed in dewatering ponds, where the water
was pumped to a treatment plant, checked and released back into the
river Göta Älv which runs a few hundred metres from the construction
site. The clay itself was taken to a landfill.

5. Gallery

6. Conclusion
Large parts of Gothenburg rest on a 100m thick
layer of clay, which is low in strength and is sensitive
to settlements. Therefore, all large buildings,
structures, and houses are required to rest on
piled foundations. In the case of Karlatornet, the
foundation work required was extremely unique.
The decision to establish Karlatornet on 2000mm
diameter piles was based on the large horizontal
and vertical stiffness offered by this pile type.
There was no other foundation method to obtain
the rigidity they needed to be able to control the
building’s oscillations and no other foundation
method appropriate to handle the large loads that
the building gives rise to.
Bored piles of a 2000mm diameter were installed
utilizing the Kelly method. The segmental
temporary casings drilled on to the rock enabled
the drilling tools to penetrate the rock vertically
in spite of an average rock surface inclination of
45°.

The initial major concerns before starting were
therefore based on two factors:
1. The clay could grow to the casing and make it
impossible to retract this.
2. Having a directionally stable drilling tool which
can drill into hard sloping rock without slipping.
The second factor was directly connected to the
first. Without a casing at rock level it would be
impossible to drill straight into the rock. But the
risk of losing casing to cohesion was bigger when
this was drilled down to bedrock.

• Since no problem occurred, nor any casing was
lost due to sticky, growing clay, the investment in
heavy machinery was justified
• Soft Gothenburg clay presents no hurdle for
modern Kelly drilling with temporary segmental
casings, not even in big depth nor large diameters
• Drilling into very hard, sloping rock is not easy
and demands a lot from operators and machinery
• Thermal integrity Profiling is a good tool to
evaluate the shape and integrity of in situ casted
piles

Fig 2. Airlifting before concreting

Fig 3. Aerial view of Karlatornet site during test pile

Fig 4. 13 Tonne chisel for crushing the hard Swedish rock

KEY
GRANULAR MATERIAL
IN-SITU CASTED CONCRETE
REINFORCEMENT BAR IN THE FAR SIDE OF THE SECTION
REINFORCEMENT BAR IN THE NEAR SIDE OF THE SECTION
REINFORCEMENT BARS IN BOTH SIES OF THE SECTION

Fig 6. Cleaning of core barrel which has a 1860mm diameter
Fig. 5 Sketch of the Karlatornet and hotel

Fig 7. Covered reinforceent to protect from the concrete in foreground with Bauer
BG55 drilling with kellybar

