Case study HELSINKI CENTRAL LIBRARY ROOF

AND FACADE ELEMENTS

BACKGROUND INFORMATION

The construction of the Helsinki Central Library began on
01 September 2015. For Timbeco, the design and const-
ruction phase lasted 2 years. Our task was to design, manu-
facture and install the roof and facade elements of the buil-
ding.

A major opening party took place in December 2018 on the
eve of the celebration of the 101st anniversary of the inde-
pendence of Finland.

The completed building has three floors, all with different
functions. The first floor has a cinema, a cafe-restaurant
and various multifunctional halls. On the second floor there
are music and video studios and workshops for craftsmen.
The third floor is for the library, with more than 100,000
books. A large outdoor terrace is also open for guests.

INITIAL DESIGN INFORMATION

The source information was Timbeco designers to use the
BIM model, ARK and RAK assemblies, descriptions of buil-
ding constructions, and partially the design of wooden
elements.

The main project information came from the BIM model,
which included layout of the whole building, metal and con-
crete structures and special parts. Timbeco's designers
used the BIM model for concrete and steel, on the basis of
which all the wooden elements were designed one by one.
None of the wooden elements was repeated.

Animation from BIM can be found here ->
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Client: Helsinki City Government

General Contractor: YIT

Architect: ALA Architectural Bureau, Finland

Location: Helsinki, Finland

Building type: A hybrid building with a metal and
concrete structure, with wooden elements covering the
roof and the facade.

Total floor space: 17,000 m?

Wood element installation time: 15 months

Wooden roof and facade elements: 8000 m?

The total project budget was
EUR 100 million
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https://www.youtube.com/watch?time_continue=45&v=m9QvrZ4hRRA

Case study ¢ siNKI CENTRAL LIBRARY ROOF TI MBECO

Element and modular buildings

AN D FACAD E E LE M E NTS Engineering, production, construction

CHALLENGES FOR THE DESIGN TEAM

The main challenge for the design team was ever-changing
background information. Since the concrete and steel
structures were designed at the same time, the informa-
tion on which the wooden roof and facade elements were
based was obsolete and has steadily changed throughout
the life cycle of the project. As the building evolved, it was
necessary to make significant changes to the source infor-
mation.

Software upgrade

LVL (laminated veneer lumber) beams of 12 m long roof
elements needed cuts from a wide range of angles. No tim-
ber processing service was provided by anyone in northern
Europe, and therefore all elements had to be designed to fit
into the Hundegger PBA for processing. There was no sui-
table software for this operation, and Timbeco, in coopera-
tion with the BIM software company HSB Cad team, had to
find a solution and optimize the CNC device software accor-
ding to the project.

The point cloud

Some elements needed to be designed twisted and the
underlying construction had inaccuracies compared to the
original BIM model. Because the building was very special
and with simple measurements, it was not possible to find
out the problem. Compared to the results of the 3D scan-
ning, there were not very large deviations, but small varia-
tions were sufficient for the incline in the opposite
direction. Each completed item was suitable for installation
only in a location specified in the project.
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PRODUCTION OF SAMPLES

The production of sample items is common for such large
projects. The Timbeco factory produced a single roof
element and one facade element with a large 12m (Skylight
roof window). At the time of the client's visit to the Tim-
beco factory, we raised the facade element to a height clo-
se to the actual wall height of the object. It helped to see
the real result achieved on the object.

FACTORY SET
Roofing elements:

The kit consisted of various shapes (triangular and rectan-
gular) with roofing elements (up to 1m in diameter), which
were equipped with insulation materials at the factory. On
the inside of the roof element was a fireproof gypsum
board and the outer layer was covered with bituminous
coating. The largest roof element was 4.3m x 12m, with a
mass of 9000kg (Skylight roof window elements). The
weight of one LVL (laminated veneer lumber) beam was
about 250kg. The largest element had a total of 12 pieces
of LVL beams.

Wall elements:

The wall elements were insulated and covered with bitu-
men roof coating. A specially designed facade cladding was
installed on the site.
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WOODEN ELEMENT MANUFACTURING

Traditionally, all wooden elements are produced on a level
surface. Thanks to the multi-dimensional metal substructu-
re, many roof and wall elements had to be twisted. Such
elements needed to be completed in conditions that requi-
red non-standard operating procedures and solutions from
the production team.

The biggest challenge for the production of roofing mate-
rials was the processing of a massive 12m LVL beams with
CNC machines, because, due to its unprecedented dimen-
sions, the processing of this material was a very complica-
ted task.

In the case of triangular shaped roof elements, the most
complicated interconnection of massive beams inside the
element was that it was not a rectangular solution and it
was difficult to find measuring points.
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ALL PUZZLE PIECES ARE IN THE RIGHT PLACE

As the initial phase of the installation of roof elements
revealed that the source information and the actual situa-
tion did not coincide, it was a very right decision to use 3D
scanning.

The greatest benefit from 3D scanning was the design of
the roof elements and surface the western facade. Due to
this we got almost all the elements produced and installed
precision. Without 3D scanning, a large part of the
elements would have been inaccurate and, in this context,
the whole further construction process would have been
slowed down.

Roofing installation

As arule, we used a 160t lifting crane to install the roofing
elements. At times, we just had to build a crane with a lift
of 400t to raise 5 elements. The need for a high lifting crane
was due to the fact that the roof elements could only be
raised on the one side of the building. The fastening of the
elements to the load-bearing structure was carried out
from the bottom and was complicated as the work was car-
ried out on elevators below. The winds were also 25m abo-
ve the sea level, much stronger than on the ground, and
the building was also located on the "wind corridor".
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Installation of wooden elements with a negative slope

For the installation of a western wall we used a lift truck. In
addition, we have been able to make a special movable
clamp to lift the elements from the ground. Despite the
good facilities, the installation of wall elements was a great
deal. It was not possible to move the machine gradually by
raising the arrow by 15m. When the cabin moved a few
millimeters on the ground, at 15 meters, the changes were
comparable to several centimeters.
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SUMMARY

The Helsinki Central Library project was Timbeco's largest
and, to date, the most complex project in Timbeco's 25-
year history. The work and cooperation of the dedicated
project team with the main contractor was challenging,
but all Timbeco's work was completed by the deadlines
and the whole project was a success for us. Our team's
expertise has greatly improved through this project and
has given us a great deal of self-confidence to carry out
large and complex projects in the future.

Based on the Helsinki Central Library project, we
recommend all manufacturers of prefab wood products -
in order to achieve good results in installing elements for
hybrid structures, it is wise to use 3D scanning of the ob-
ject. The resulting dot cloud provides a more detailed
overview and comparison model, thus reducing the risk of
errors significantly.

The construction of such large buildings is always a major
challenge for the construction site logistics, cooperation
with other contractors and, of course, weather.

HELSINKI CENTRAL LIBRARY ROOF
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The storage of wood furniture at the Central Library's
construction site was extremely complex, and the entire
logistics were thrown to the last detail. The work was due
to be completed in a timely manner, as the working face
had to be surrendered at all times. Often, it was necessary
to move the crane or lifting equipment at inappropriate
times in order to allow the loading of various building mate-
rials, the storage at the site and the smooth progress of
other stages of work.

Cooperation with the main contractor is very important for
such large objects. We got a lot of important lessons and
we have to thank Timbeco's project manager Timo Urva,
designer Karel Koitla, site manager Verner N6dmmsal and
sales manager Indrek Tiits.

17 000 m?

Floor surface:

Project total budget

Timbeco wooden elements:
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