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DINAMICNI ODZIV
VISOKIH LESENIH

ZGRADB PRI UPORABN

OBRA

OVALN

radbeni sektor je odgovoren za tretjino izpustov vsega
ogliikovega dioksida, obenem pa porabi 40 odstotkov
vseh surovin ter proizvede ravno toliko odpadkov. V
prihodnje je zato nujno, da se panoga intenzivno pre-
usmeri v bolj trajnostne vrste gradnje in v uporabo
obnovljivih materialov. Les mora zato postati klju¢ni dejavnik sve-
tovnega gradbenistva. Lesene stavbe namrec predstavljajo enega iz-
med najboljSih nacinov skladiS¢enja ogljikovega dioksida v grajenem
okolju. Naslavljajo poglavitne okoljske izzive in prispevajo h krozne-
mu gospodarstvu v sklopu gradbene industrije. VVisoke lesene stavbe
obenem ponujajo moznost stroskovno ucinkovite izrabe prostora.
Nivo razvoja materiala, tj. inZzenirskega lesa,
je Ze razvit do stopnje, ki omogoca tudi re-
snicno visoko leseno gradnjo. Trenutno naj-
visja lesena stavba na svetu, Mjgstarnet na
Norveskem, v viSino meri skoraj 90 m.

VISOKE LESENE STAVBE
OBENEM PONUJAJO

OBTEZB

sljivo napovedovanje obnasanja visokih lesenih stavb pri obratovalni
obtezbi vetra.

Metodologija projekta obsega izvedbo eksperimentalnih meritev
komponent gradbenih konstrukcij (predvsem lesnih spojev) ter ze
izvedenih celotnih zgradb. Meritve bodo sluzile za verifikacijo nume-
ricnih modelov. Tako bo mozno bolj natan¢no ovrednotiti parametre,
ki so trenutno podani predvsem kot ocene in niso dosledno znanstve-
no verificirani. Meritve bomo izvajali na Ze zgrajenih visokih lesenih
zgradbah. Poleg prej omenjenega Mjgstarnet, Se na drugih evropskih
zgradbah, ki merijo 10 etaz ali veC ter nekaterih nekoliko nizjih — med
drugim tudi slovenski s Stirimi etazami. Slovenski raziskovalci bomo
eksperimentalne izsledke lahko kasneje ko-
ristno uporabili tudi pri nacrtovanju mode-
lov za protipotresno projektiranje taksnih
zgradb.

Ne razumemo pa Se dobro vibracij, ki jih v MOZNOST STROé KOVNO Bolj .r.matanc[u modgll quo c.)mOgOCI!l bolj za-
tovrstnih zgradbah povzroca veter in posle- UC| NKOVITE IZRABE L\esljlbvo nachOVj.TJe VI?.OkIh Iesebnlh .sta\é't;;
di¢no narekuje njihovo nacrtovanje v okvi- ar bo spodbudiio vego uporabo visoki

ru velikosti, oblike in teze, ki minimizirajo PROSTORA. lesenih zgradb kot del urbanega razvoja z
neugodno pocutje. Potrebujemo vec infor- mOZI’lO?tJ.O povecanja rasti vrednosti in trga
macij o lastnih nihajnih Zasih in dugenju vi- AT THE SAME TIME, TALL obnovljivih proizvodov gozdnega gospodar-
sokih zgradb, ki so dovzetne za resonanco WOODEN BUILDINGS OFFER §tva. lTako Pomo lahko v.prlhodnje sewpove.—
z vibracijami vetra. Kljub povecevanju prilju- THE POSSIBILITY OF COST- Cevali delez lesene gradnje; poleg druzinskih
bljenosti visokih lesenih zgradb je trenutno EFFECTIVE USE OF SPACE. hi5 bomo gradili tudi vse vec pisarniskin

na voljo relativno malo informacij in znanja

v zvezi z duSenjem, porazdelitvijo mase in

togosti pri nihanju tovrstnih konstrukcij.

Na njihove dinamicne lastnosti pa vplivata

predvsem dusenje v lesenih spojih kot tudi vpliv nekonstrukcijskih
elementov.

Resitev problema nacrtujemo v okviru projekta DynaTTB. \/ sklopu
programa Forest Value ga sestavlja konzorcij mednarodnih partner-
jev iz Norveske, Svedske, Anglije, Francije in tudi Slovenije. V/ okviru
projekta bomo razvili nove, bolj natanéne in z eksperimentalnimi pre-
iskavami umerjene numeri¢ne modele, ki bodo omogocali bolj zane-

objektov, stanovanj in hotelov, ki bodo me-
rili 10 etaz in vec. Na podlagi novih spoznanj
projekta bo taksna gradnja lahko bolj optimi-
zirana ter cenovno dostopnejsa.

Slovenski raziskovalci imamo v projektu pomembno vlogo. Zaradi bo-
gatih preteklih izkuSenj s podrocja dinamicne potresne analize bomo
prispevali obsirno znanje o nelinearnem dinami¢nem obnasanju kon-
strukcij, vnovcili pretekle eksperimentalne rezultate ter izkusnje z nu-
meri¢nim modeliranjem taksnih zgradb. Zaupana pa nam je bila tudi
naloga vodenja razvoja novih smernic za projektiranje visokih lesenih
stavb na veter. Upamo, da bo dokument v prihodnje postal spremlje-
valec vseh nacrtovalcev visokih lesenih stavb.
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DYNAMIC RESPONSE OF TALL
TIMBER BUILDINGS UNDER
SERVICE LOAD

The construction sector is responsible for one-third of all carbon dioxide emissions,
consuming 40 per cent of all raw materials and producing just as much waste.
Therefore, it is imperative that in the future, the industry intensifies its focus on
more sustainable construction and the use of renewable materials. Wood must,
therefore, become a key factor in the construction sector around the world. Namely,
wooden buildings represent one of the best ways to store carbon dioxide in the built
environment. They address major environmental challenges and contribute to the
circular economy within the construction industry. At the same time, tall wooden
buildings offer the possibility of cost-effective use of space. The level of material
development, i.e. engineered wood, has already been developed to such a degree
that allows high timber construction. Currently, the tallest wooden building in the
world, Mjostdrnet in Norway, measures almost 90 m in height.

However, we do not yet very well understand the vibrations caused by the wind in
these buildings, which consequently dictates their design in terms of size, shape and
weight that minimize the discomfort. We need more information about our swing
times and the damping of tall buildings that are susceptible to resonance with wind
vibrations. Despite the increasing popularity of tall wooden buildings, relatively
little information and knowledge are currently available regarding the damping,
mass distribution and stiffness in the swinging of such structures. Their dynamic
properties are mainly influenced by the damping in wooden joints as well as by the
influence of non-structural elements.

We are planning a solution to the problem within the DynaTTB project. Within the
Forest Value program, it consists of a consortium of international partners from
Norway, Sweden, England, France and Slovenia. Throughout the project, new,
more accurate and experimental calibrated numerical models will be developed
that will allow for a more reliable prediction of the behaviour of tall wooden buil-
dings in wind load conditions.

The methodology of the project is to carry out experimental measurements of the
components of building structures (especially timber joints) and of the already com-
pleted buildings. The measurements will serve to verify the numerical models. In
this way, it will be possible to more accurately evaluate the parameters currently
given primarily as estimates and not consistently scientifically verified. Measure-
ments will be carried out on already built tall wooden buildings. In addition to the
aforementioned Mjostarnet, other European buildings measuring 10 or more floors
and some slightly lower ones, including the four-storey Slovenian building will be
examined. Slovenian researchers will later be able to use the experimental findings
in the design of models for earthquake design of such buildings.

More accurate models will allow more reliable planning of tall timber buildings,
which will encourage greater use of tall timber buildings as part of urban deve-
lopment, with the potential to increase the value growth and market for renewable
forestry products. In this way, we will be able to further increase the share of tim-
ber construction; In addition to family houses, we will also be able to build more
office buildings, apartments and hotels, measuring 10 floors and more. Based on
new insights from the project, such construction will be more optimized and more
affordable.

Slovenian researchers play an important role in the project. Due to extensive expe-
rience in the field of dynamic earthquake analysis, we will contribute extensive
knowledge of nonlinear dynamic structural behaviour, realign past experimental
results and experiences in numerical modelling of such structures. We were also
entrusted with the task of leading the development of new guidelines for the design
of tall wooden buildings in the wind. We hope that the document will in the future
become the companion of all planners of tall wooden buildings.
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Mjgstarnet, najvedja lesena zgradba na svetu, stoji v mestu
Brumunddal na Norveskem, ima 18 etaz in v viSino meri vec¢ kot 85
m, avtor fotografije: dr. Igor Gavric

MIZSTARNET, the largest wooden building in the world. It is located in
Brumunddal in Norway, has 18 floors and is more than 85 m high, author
of photograph: Dr. Igor Gavric
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