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We also discuss the history of construction of istoliey buildings from wooden CLT plates as well as
their advantages and disadvantages.

People have been building wooden houses sincenitierd times. Mainly the following types of struc-
tural timber have been used:

— regular and rounded timber — for log buildings;

— square-sawn timber — profiled and glued-lamihatéor timber beam buildings;

— wooden plates — for stick-frame or prefabricatedden plate buildings;

— wooden blocks — for timber beam of rounded loidings.

Modern construction materials and technologies niagessible to build high-rise buildings with more
than 25 floors. It is possible due to using CLT gdar(Fig. 1) that mean cross laminated timber.tS&day con-
struction of high-rise wooden buildings is not ddesed as a fantasy of architects: more and monepmejects
are appearing in different countries.

The first samples of cross laminated timberwereemed in Switzerland in the early 1990's. The first
samples of modern CLT panels were created in 18%€ustria during scientific research works. In folow-
ing couple of years the progress in this spheresiag, but at the beginning of 2000’s the use bT @anels in
construction rapidly increased due to popularizatib sustainable construction techniques, increiasthe effi-
ciency of materials and better marketing policigs [

The important factor was the understanding that @_hot an “easy” construction material. In Europe
many residential apartment blocks and public bnddiare built from CLT panels. The biggest CLT mwidg
countries are Austria, Germany, Switzerland, Sweddrway and the United Kingdom. New CLT factories
will open soon in Sweden, Australia and North AroariThe first multistoreybuilding built from CLT & 9-
floor, 29-apartment Stadhaus in London Borough a¢khey. It was built in 28 days by only four worké¢2].

CLT (Cross Laminated Timber) in its simple meanisigq. multi-layer timber. It is used for making bear
ing structures and beams, floor slabs and wall Isafide panels are a laminated solid structure naodiddats
turned on 90 degrees relative to one another. Bkths also made of laminated planks or beams ofo-
sitely directed wood fibres. Cross lamination pded the total absence of internal tensionand defiionof
material, increased durability, excellent resistatec compression and tensioning. At the same tireenaterial
is eco-friendly because it consists of only natlaalinants that allow timber to “breathe” [2].

Fig. 1. ACLT panel

CLT panels have many advantages compared with athestruction materials (reinforced concrete,
metal):
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- Light weight. Such a panel made of crosswise latatats has five times lighter weight than a con-
crete one. It allows to save on their transpontatind on preparing of foundation (it can have htég
weight than a foundation for a concrete or a bbigkding).

- Fastandeasyinstallation. Allpanelscomenumberedadeucut. To build a house from CLT panes is
the same as to build a Lego house, but of a bigiger

— Absence of gaps. Due to the solid structure ofadeph premise will be protected from draughts and
other negative weather factors.

- Eco-friendliness. Construction of houses form Clahgis is a green technology.

— High bearing capacity. CLT panels are used for tanson of bridges.

— Durability. Some research was carried out in Japae. result of this research showed that buildings
made of CLT panels can hold seismic vibrations withintensity up to 7,5.

— No building settlement. Unlike laminated squarebtm CLT panels don’t swell or shrink under high
temperatures and humidity because of their crossda

— Fire resistance. CLT panels cannot be comparedyt@ther construction timber in terms of fire resis
tance because they are totally protected from frdactory test was carried out: during one-hour
burningof a fireplace with a temperature of 12Q0the temperature of the other side of a panel (with
the thickness18 cm) rose only by A0

— Good sound isolation. Long service life. Europeampanies that produce such panels give a 200-
year warranty for their products.

— ldeal geometry. At factories panels are alreadylpced with consideration of locations of openings
for windows, doors and utilities. All of them haideally straight lines and flat surface.

— High thermal insulation characteristics. Comparedaminated square timber, CLT panels have a
35% higher thermal insulation level [3].

As any other material, CLT panels have their ovgadvantages:

- If a house is builtin a place with a cold climatdsi required to make the weatherization of walls,
which results in additional expenses;

— Production of such material requires expensive mgant that affects the price of CLT panels. The
construction workshould be done by highly qualifpEtsonnel;

— Although the laminant with low formal dehyde coriteiwt exceeding the natural limits is used for
production of CLT panels, the words about eco-filaess of houses made form CLT panels
shouldbe taken with some degree of scepticism;

- As the technology has become to be implementediartlye recent years, the developers, who will be
interested in this material, should remember tlatabse of the small service life of buildings made
using this technology it is difficult to forecasivia a building will behave in the future [4].

The technology of building houses form CLT panslsimple. For installation of a building (Fig. 2)lp
basic electrical tools, a lifting crane and a sngatlup of workers are needed. All panels are nugthand are
delivered in accordance with the building plantaiiation work is carried out in a shout time: adidtion of one
panel requires around 20 minutes, and a full safpeork, for example, building a house for one fiuniakes
around 8 hours [1]. The dry method of constructeliows to begin interior fit-out work immediately,
whichshortens the building commissioning time —gdarmo not shrink, warp or get cracks. A factomyilzated
solid wooden board made of dry wood doesn’t reqplesstering, that allows to shorten the perioditbt
work and building commissioning time. More oftempks with 3—7 layers are used. At a factory paceigain-
ing all necessary openings and, sometimes, hotesddotric wiring and utility installations are dataccordance
with detailed drawings. The maximum possible siaes 16,5 m x 2,95 m x 0,5 m, but usually the lerigth
smaller: sizes of panels are limited due to theessity of transportation.

After that all panels are marked and delivereddoastruction site together with an assembly diagram
This stage is one of the longest because in masgsdaulk timber materials are transported fromamantry to
another not only by land but also cross an oceanefample, bearing structures for the resideitttalse in
Melbourne were produced in Austria [5].

Conclusion.Based on the afore said, it is possible to say@hd panels are a modern and advanced ma-
terial for construction of multistory buildings. @struction of houses from CLT panels has lots ofaathges,
for example, high thermal insulation charactergstight weight, absence of gaps, eco-friendlinéggh speed
and easiness of installation, high bearing capadityability, absence of shrinkage, fire resistamgmod sound
isolation and ideal geometry.
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Fig. 2. Construction of a residential building Foit Melbourne
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