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Sazetak

SAZETAK

Tema ovog rada je projekt stambeno polsovnog kompleksa koji se sastoji od dva objekta
katnosti P+10 (zgrada A) i P+5 (zgrada B) od krizno lameliranog drva sa zajedni¢ckom
garazom. Konstrukcija je proratunata na grani¢no stanje nosivosti, grani¢no stanje nosivosti
u slucaju pozara te na granicno stanje uporabivosti. Pri proracunu konstrukcije koristeni su
saoftware-i Dlubal RFEM i Calculatis. Osim projektnog zadatka, dan je i uvid u koristene
materijale, krizno lamelirano drvo i lijepljeno lamelirano drvo, te prednosti gradnje drvenih
konstrukcija. Projekt je u skladu sa skupom europskih normi Eurocode.

Klju€ne rijeti: krizno lamelirano drvo, projektiraje drvene konstrukcije, odrZiva gradnja,

prirodni materijali




Summary

SUMMARY

The subject of this paper is the design of the resident — office building complex consisting
of two buildings P+10 (Building A) and P+5 (Building B), made of cross-laminated timber,
with ashared garage. The structural analysis was conducted for the ultimate limit state, the
ultimate limit state in case of fire, and the serviceability limit state. The software tools
Dlubal RFEM and Calculatis were used for design and structural calculations. In addition to
the project, the paper also presents an overview of the materials used, cross laminated
timber and glue laminated timber, along with the benefits of timber construction. The
project complies with the set of European standards Eurocode.

Key words: Cross Laminated Timber, timber structures design, sustainable construction,

natural materials
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Uvod

1 UVOD

Drvo je jedan od najstarijih i najcesce koristenih materijala u graditeljstvu. Tradicionalne
drvene konstrukcije izvodile su se kao lagani okvirni sustavi s linijskim elementima od punog
drva i ograni€enih raspona. U 20. stoljeu drvo je zamijenjeno Celikom i betonom zbog

ekonomicnosti i mogucnosti gradnje visokih zgrada.

Zanimanje za drvene konstrukcije ponovno je poraslo u drugoj polovici 20. stoljeéa s
razvojem novih tehnologija i materijala na bazi drva. Prvi plocasti proizvodi, kao Sto su LVL i
0SB, koristili su se kao sekundarni elementi. Lijepljeno lamelirano drvo (LLD) i krizno
lamelirano drvo (eng. Cross Laminated Timber — CLT) omogudili su gradnju visih,
kompleksnijih objekata, Sto je otvorilo vrata za primjenu drva u suvremenom graditeljstvu.

Krizno lamelirano drvo (CLT) relativno je novi plocasti proizvod na bazi drva. Patentiran u
Europi u 90-ima, vrlo brzo se nasao u primjeni i van granica Europe zbog svajih seizmickih i
pozarnih svojstava. Zemlje poput SAD, Kanade, Japana i Kine sve ¢esce koriste proizvode od
CLT-a.

CLT predstavlja kruti plocasti proizvod sastavljen od odgovarajuceg broja slojeva (uglavnom
neparnog 3, 5ili 7), gdje je svaki sloj nacinjen od lamela polozenih jedna do druge pri cemu
su susjedni slojevi lijepljeni okomito jedan na drugi. [1]

Slika 1. Slaganje lamela unutar jednog panela

Uslojena struktura omogucuje nosivost u ravnini i okomito na ravninu elementa s
primjenom u obliku zidnih nosaca i stropnih plo¢a. Mala gustoéa drva (400-500 kg/m?) Cini
proizvod relativno lagan, a paneli postizu jako dobre karakteristike €vrstoce i krutosti. Mala
vlastita tezina olakSava temeljenje i omogucuje primjenu u seizmicki aktivnim podrugjima.

S obzirom da se radi o predgotovljenim elementima, CLT se odlikuje i brzinom montaze.




Uvod

Zbog svojih prednosti, CLT je sve popularniji u visokogradnji i mostogradnji te u zemljama
izloZzenim potresima.

Geometrijske karakteristike CLT-a:
I duljina maksimalno do 18 m (iznimno do 30 m)

War = Sirina maksimalno do & m (iznimno do 4,80 m)

tur - debljina maksimalne do 300 mm (iznimno do 400 mm)

t - debljina lamela od 6 do 45 mm (standardne vrijednosti 20, 301 40 mm)
w, - &irina lamela od 40 do 300 mm (uz preporuku wiz &t)

wrana - Sirina razmaka medu lamelama maksimalno do 6 mm
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Slika 2. Geometrijske karakteristike CLT elemenata za djelovanje okomito na ravninu

(lijevo) i djelovanje u ravnini (desno)

§irinajednog panela obi¢no iznosi do &4 metra uz moguénost postizanja i vecih Sirina (do 4.8
m), dok u duljinu paneli idu do 18 metara, iznimno i vise. Debljina pojedine lamele krece se
urasponu 16-51 mm, a sirine su 60-240 mm.

Za proizvodnju panela najcesce se koristi meko drvo, klase C24. Dopusteno je kombiniranje
sa slabijim klasama drva, C16/C18, u okomitim slojevima, iako nije uobicajeno.

Postupak proizvodnje panela mozemo podijeliti na dva osnovna dijela; priprema i obrada
osnovnog materijala te slaganje i lijeplienje osnovnog materijala. Postupak zapocinje
susenjem i klasifikacijom lamela. Pojava pukotina se sprjeCava odrzavanjem vlage u
granicama 9%-15%. Slijedi slaganje i lijepljenje lamela jednokomponentnim poliuretanskim
liepilom (1K-PUR) ili melanim-urea-fomaldehidom (MUF). Nakon lijepljenja paneli su
izlozeni hidraulickom pritisku ili pritisku u vakuumu. U zadnjem koraku proizvodnje korigira
se geometrija panela te se paneli reZzu na zahtijevane dimenzije, za $to se danas koriste CNC
strojevi. Zavrdna obrada panela ovisi o potrebama i mjestu gdje se panel ugraduje. Na slici
3. prikazan je postupak proizvodnje CLT panela.
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2. Klasifikacija lamela 3. Uzduino nastavljanje lamela

& Nanodenje ljepila i slaganje lamela 5. Lijepljenje pod pritiskom 6. Rezanje i zavr3na obrada

Slika 3. Postupak proizvodnje CLT panela

U europskoj normi za CLT, EN 16351, reguliraju se ogranienja vezana za proizvodnju i
izvedbu CLT panela (zahtjevi za ljepila, kontrola proizvodnje/kvalitete), ali jos uvijek nisu dani
jedinstveni postupci proracuna istih. Postupke proracuna moguce je pronaci u raznim
tehnickim propisima i specifikacijama izdanim od strane proizvodaca. Takoder, postoje i
prirucnici i smjernice pojedinih nacionalnih tijela koji daju preporuke za projektiranje zgrada.

Jos jedna prednost CLT-a su njegove toplinske karakteristike. Ima izvrsna izolacijska
svojstva, Sto znaci da mozZe pomoci u odrzavanju zgrada toplima zimi i hladnima ljeti. To
moze dovesti do znagajnih energetskih usteda.

Dok drvece raste, ono upija ugljikov dioksid (dalje CO) i skladisti ga. lako se CO, emitira
tijekom obrade drva, proizvodnja betona mnogo je intenzivnija po pitanju emisija. Na
primjer, samo u proizvodnji jedne tone cementa emitira se oko pola tone CO..[4] Razne
studije pokazale su da CLT moze smanjiti emisije CO. kod velikih zgrada za 40% u odnosu na
druge gradevinske materijale. [3] Pregled emisija zgrada od razlicitog materijala mozemo
vidjeti na slici 4.

Drvo moze biti ponovno upotrebljeno i nakon rusenja zgrada, primjerice za proizvodnju
namjestaja. Ako drvo dolazi iz odrzivih Suma, gdje se stabla zamjenjuju nakon sjece, te se
reciklira nakon Zivotnog vijeka konstrukcije, CLT moze biti mocno rjeSenje za smanjenje
emisija i borbu protiv klimatskih promjena.
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Slika 4. Pregled emisije ugliikovog dioksida za zgrade od razlicitih materijala

U zadnjih 15-ak godina u svijetu je izgradeno na desetke viSeetaznih drvenih zgrada te
hibridnih sustava drvo — beton i drvo — celik u kojima drvo tvori okvire i medukatne
konstrukcije, a beton i Celik Cine jezgru.

Kada je rijet o gradnji drvom, postoje dva nacina gradnje — lagana i masivna gradnja. Lagana
gradnja izvodi se okvirnim sustavima s linijskim elementima, dok se masivna gradnja izvodi
s plocastim elementima. Dva popularna izbora materijala ¢ine krizno lamelirano drvo (CLT) i
lijepljeno lamelirano drvo (LLD).

Mogucnosti uporabe plo¢a od CLT-a u stambenoj gradnji odlikuje raznolikost proizvoda i
konstrukcijskih elemenata. Primjenjuju se u izvedbi konstrukcija stropova, vanjskih i
unutarnjih zidova i pokrovnih elemenata velikih dimenzija, ali i za konstrukcije ploga stubista
i balkona, te kao nosivi elementi plodnog tipa za nadvoje i stupove. Za raspone vece od 6 m
i vise zidne elemente bez dodatnih potpora preporucuju se ploce s rebrastim ojacanjima od
lijeplienih lameliranih greda. Prikaz natina gradnje s CLT panelima prikazan je na slici 5.
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Slika 5. Shematski prikaz gradnje s CLT panelima

Medusobno spajanje ploca od CLT-a u karakteristicnim spojevima i prijenos opterecenja
uglavnom se odvija tockasto, npr. vijcima za drvo, ulijepljenim navojnim Sipkama, ¢avlima,
trnovima, vijcima i drugim mehanickim spajalima.

Za razliku od CLT-3, LLD ima slojeve orijentirane u jednom smjeru te primarno nosi u jednoj
ravnini. Kao takav pogodan je za linijske elemente, odnosno grede i stupove za koje nije bitna
nosivost van glavne ravnine elementa. LLD se najcesce koristi pri svladavanju velikih
raspona kao sto su krovne konstrukcije razlicitih oblika, okvirne konstrukcije halai mostovi.

Prednost okvirne gradnje s linijskim elementima je mogucnost ostvarivanja velikih
otvorenih planova u dizajnu, primjerice uredi i komercijalne zgrade. LLD je jeftiniji od CLT-a
jer je utrosak materijala maniji. Prikaz nacina gradnje s LLD gredama i stupovima prikazan je
na slici 6.
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Slika 6. Shematski prikaz gradnje sa LLD stupovima i gredama

Cesto se izvode gradevine koje kombiniraju oba sustava gradnje, maksimalno koristeéi sve
njihove prednosti, gdje se LLD koristi za mrezu stupova i greda, a CLT se koristi za
medukatne konstrukcije i zidove.

U zadnjih 15-ak godina u svijetu je izgradeno na desetke viSeetaZznih drvenih zgrada te
hibridnih sustava drvo — beton i drvo — celik u kojima drvo tvori okvire i medukatne
konstrukcije, a beton i celik Cine jezgru.

Jedna od najznacajnijih visokih zgrada od drva je Mjgstarnet u Norveskoj (Slika 7.), zgrada sa
18 etaza, izgradena koristeci CLT, LLD i LVL, a na sedam najvisih etaza koristene su betonske
ploce kako bi se povecala tezina i smanjio utjecaj horizontalnih djelovanja.




Uvod

Slika 7. Mjgstarnet, Norveska

Jos jedan primjer je i zgrada Brock Commons Tallwood House u Kanadi (Slika 8.), takoder sa
18 etaza, izgradena je za manje od 70 dana. Nosivu konstrukciju ¢ine LLD stupovi sa CLT
plo¢ama, prizemlje i dvije jezgre su betonske, a krovna konstrukcija je od ¢elicnih greda.
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Slika 8. Brock Commons Tallwood House, Vancouver, Kanada
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Zgrada Ascent, SAD, visine 86,6 metara, najvisa je zgrada od drva u svijetu (Slika 9.). Sastoji
se od 25 etaza, od Cega su dvije jezgre i prvih 5 etaza izvedene od armiranog betona, a
ostalih 18 etaza izvedene su u kombinaciji CLT-a i LLD-a.

A\

Slika 9. Ascent, SAD

CLT ima i veliku primjenu u nadogradnji postojecih objekata zbog lakog spajanja s drugim
materijalima, poput celika, betona i stakla. Jedan takav primjer nadogradnje je zgrada 55
Southbank Boulevard u Melbourne-u (Slika 10.) gdje je, na vec postojecu betonsku zgradu,
bila predvidena nadogradnja 5 katova u betonu, ali koristenjem CLT-3, ¢ija je tezZina pet puta
manja od tezine betona, nadogradeno je ukupno 10 dodatnih katova.

Slika 10. 55 Southbank Boulevard, Melbourne, Australia
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2 PROJEKTNI ZADATAK

2.1 Idejno arhitektonsko rjesenje

Podloga ovog diplomskog rada bio je projektni zadatak u sklopu studentskog natjecanja
proHolz Student Trophy 24, Cija je tema bila istrazivanje mogucnosti Sirenja i jacanja urbanih
sredista koristenjem drva kao gradevinskog materijala. Urbana podrucja prosirivala su se i
nadogradivala u interakciji s ve€ izgradenim objektima.

Zadaci su bili podijeljeni na tri gradevinske lokacije u Becu te su ukljucivali proSirenje Skolske
zgrade, dodatak uz rub bloka te vertikalnu nadogradnju postojece zgrade. (Slika 11.)

Slika 71. Situacija

Natjecanje je zamisljeno kao suradnja studenata gradevinskog i arhitektonskog fakulteta.
Zajedno s kolegama odlucili smo da ce nas projekt biti dodatak uz rub bloka. (Slika 12)

v [

:

Slika 12. Mikrolokacija postojeceg bloka




Idejno arhitektonsko riesenje

Koncept projekta temelji se na prilagodbi parceli na sjeverozapadnom rubu bloka. Dvije
zgrade u obliku slova , " omoguéuju prolaz i stvaraju zelenu, aktivnu okolinu namijenjenu
javnoj upotrebi. Idejni prikaz projekta prikazan je na slikama 13.-15.

Slika 15. Pogled na zgradu - sjeveroistok

10
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2.2 Tehnicki opis

Ovim radom predviden je projekt drvene nosive konstrukcije stambeno poslovnog
kompleksa od krizno lameliranog drva (dalje CLT) i lijeplienog lameliranog drva (dalje LLD) u
Zagrebu. Kompleks se sastoji od dvije zgrade katnosti P+10 (zgrada A) i P+5 (zgrada B) sa
zajednitkom garazom. Zgrada se jednim zidom naslanja na ve€ postojecu gradevinu unutar
bloka.

Armiranobetonska konstrukcija (dalje AB), koja obuhvaca garazu, jezgru stubista i dizala te
temeljnu plo€u, bit ée obradena kroz pretpostavljene dimenzije, ali se nefe detaljno

proratunavati.

Konstrukcija zgrade A je nepravilnog oblika, tlocrtnih dimenzija 40x13,3 m na etazama P do
4. kata, tlocrtne dimenzije etaza od 5. do 10. kata su 18,4x13,3 m sa zaobljenim rubovima
®1,5 m. Na etaZi 5. kata nalazi se krovna terasa, a na posljednjoj etazi je neprohodan krov.

Ukupna visina je 33,3 m.

Konstrukcija zgrade B je pravilnog oblika, tlocrtnih dimenzija 13,3x27,14 m. Ukupna visina

objekta je 18,3 m. Na posljednjoj etazi nalazi se krovna terasa.

Temelji ispod garaze izvedeni su kao trake Sirine 80 i dubine 100 cm ispod zidova, dok se
ispod stupova nalaze temeljne stope dimenzija 2,0x2,0 m i dubine 1,0 m. Preko njih je
polozena AB temeljna ploc¢a debljine 30 cm. Temeljno tlo je kruta glina i spada u tip C
temeljnog tla.

Garaza te jezgra stubista i dizala izvedene su od AB klase C35/45, dok su svi ostali elementi
izvedeni od LLD-a i CLT-a . Kvaliteta CLT-a je C24, dok je kvaliteta LLD-a GL32h. Garaza je u
potpunosti ukopana, a sastoji se od AB zidova debljine 30 cm i stupova dimenzija 25x25 cm
na koje su povezane AB grede dimenzija b/h=30/30 cm. Visina garaze je 3 m, strop garaze
izveden je kao AB ploca debljine 25 cm na koju se spajaju elementi od CLT-a i LLD-a. Etaze
od prizemlja do 10. kata izvedene su kombinacijom LLD stupova, zidnih i stropnih panela od
CLT-a te elitnih greda kvalitete S355. Visina prizemlja je 3,3 m, dok je visina ostalih etaza
3m.

CLT paneli koji e se koristiti u izvedbi su od proizvodaca Stora Enso. Paneli za izvedbu zidnih
elemenata su CLT 140 L5s (debljina 140 mm, sastoji se od 5 slojeva lamela, od kojih su3u
dominantom smjeru opterecenja). Paneli za izvedbu medukatnih konstrukcija ovise o
statickom sustavu, za kontinuirano oslonjene panele koristen je CLT 200 L5s (debljina 200
mm, sastoji se od 5 slojeva lamela), dok se za ploce na velikim rasponima koristi CLT 160
L5s (debljina 160 mm, sastoji se od 5 slojeva lamela) sa elicnom gredom na sredini raspona

AN
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HE 280 A. Klasa drva koriStena za lamele u panelima je C24. Stupovi od LLD-a su dimenzija
200x200 mm.

Pozarna otpornost vertikalnih elemenata (zidova) je RS0, dok su horizontalni elementi
(medukatne i krovne ploce) R60.

Paneli te stupovi i grede spajaju se spojnim sredstvima proizvodaa Rothoblaas. Koristeni
su kutnici za spojeve zidova s plotama, dok su kod spoja plo¢a karisteni vijci pod kutom 45°.

Projektom su predvidene sve standardne instalacije koje podrazumijeva stambeni objekt
(vodovod i kanalizacija, elektrine instalacije, klimatizacija, protupozarne instalacije, cijevi
itd.). Konstrukcija je projektirana tako da zadovolji grani¢na stanja nosivosti i uporabivosti te
pozarnu otpornost i vibracije. U staticki proracun uzeta su sva opterecenja koja propisuje
Eurocode s pripadajucim nacionalnim dodacima. Provedena je i dinamicka (potresna) analiza
te je dokazana otpornost kanstrukcije na vrSno ubrzanje tla vjerojatnosti premasaja od 10%
u 50 godina (povratni period od 475 godina).

Prilikom proracuna su primijenjene sljedece norme iz pojedinih Eurokodova: HRN EN 1990,
HRNEN 1991, HRN EN 1993, HRN EN 1995 i HRN EN 1998 te pripadajuci nacionalni dodaci
za RH i Sloveniju. Za potrebe cjelokupnog proracuna koristeni su programi Diubal RFEM 6
te Calculatis — Stora Enso.

Slika 16. Prikaz modela zgrade — Dlubal RFEM
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2.3 Analiza opterecenja

2.3.1 Vlastita tezina nosivih i ne nosivih dijelova konstrukcije

Vlastita tezina svih nosivih elemenata uzima se u programskom paketu Dlubal RFEM

Dodatno stalno opterecenje od ne nosivih dijelova konstrukcije iznosi 1,5 kN/m?.

njegovim automatskim proracunom.

2.3.2 Uporabno opterecenje

Prema HRN EN 1991-1-1:2012 i HRN EN 1991-1-1:2012/NA:2012 uparabno opterecenje
iznosi:

~ stropovi gg = 2,0 kN/m?

- balkoni g, = 2,5 kN /m?

— krovne terase q; = 4,0 kN /m?

— neprohodan krov q; = 0,6 kN /m?

2.3.3 Opterecenje snijegom

STAMDARD
* Bl £N 1991413
s OOUNTRY | TARLE
now == Croatia | HRN EN 1991-1-3

Characteristic Value of Snow Load 5= 1.25 kamz

Magyararszag

E3 Dintinedl Oradea
sraf A Kecskemet 0
- ; Maribar AT
Wikre Trentin - Cluj-Naj
x Sraged A
Y Slovenija (Yl \\L RECS 3 :
varese Uding = I . CyberMua ' Timisoara Deva
VL Miriato p —~
Nevara 5 riBstan é\ { L
! Verona Venezia T-, ES)_! = S Osijele,  fojeodus Resit.
Piacenza &\ e O R A PP
5 o Ne i Lh
lessandria P s " \l 2 @
2"Ma"Bologna s \ Banja Luka Tuzla Beorpaa
. P L 1
SHOW ONUNE MAP 3 EI W A

Schneelostzone

Slika 17. Karakteristicna vrijednost opterecenja snijegom na tlo za lokaciju Zagreb
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Prema HRN EN 1991-1-3:2012 i HRN EN 1991-1-3:2012/NA:2012 optereenje snhijegom
na krovu dobiva se prema izrazu:
s = Ce Cp sy
— gradevina se nalazi u Zagrebu (158 m n.m.) ; podrudje 3 — s, = 1,25 kN/m?
— koeficijent izlozenosti €, = 1,0 ; preporucena vrijednost prema HRN EN 1991-1-
3:2012/NA
— toplinski koeficijent zbog zagrijavanja gradevine €, = 1,0 ; preporucena vrijednost
prema HRN EN 1991-1-3:2012/NA
— koeficijent oblika opterecenja snijegom na krovu y; ovisi 0 nagibu i tipu krova, te ovisi
o moguénosti klizanja snijega s krova; za ovaj slucaj iznosi y; = 0,8
Opterecenje snijegom na krovu iznosi:

s=08-1,0-1,0-1,25= 1,0 kN/m?
2.3.4 Opterecenje vjetrom

STAMDARD

% Bl eN 199114
. COUNTRY | TABLE
Wind == Croatia | HRN EN 199114
Fundamental Basic Wind Velocity vp,o= 20.0 m/s

Bosic Velocky Pressure qp = 0.25 kN/m?

Magyarorszag

1’1 vanrul Oradea
raf p A Kecskemeét
—_— -z aribio Y Cluj-Na|
.. -..: o m i Sreged Arad
3 Slovenija & X g
Varesie Udine 4 - ' CGOTHLA Timisoara T
berdi veme ) g f ).y
Movara Trigstertom b

Resita
Verona | Venezia b

Piacenza
]
— o ]

& ’
Parma~ Bologna AL Banja Luka Tuila Beorpag

Fle
SHOW DNUNE MAP l:l 25 | 3 35 4D 45 48

20 woim/s

Slika 18. Osnovna brzina vjetra za lokaciju Zagreb

Prema HRN EN 1991-1-4:2012 i HRN EN 1991-1-4:2012/NA:2012 osnovna brzina vjetra

dobiva se prema izrazu:
Vp = Cdir * Cseason ~ Vb0

— temeljna vrijednost osnovne brzine vijetra v, , = 20m/s

14
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— kategorija terena: IV

— referentna visina zgrade A: (z,,) = 33,3 m

— koeficijent izloZenosti krovne plohe zgrade A: ¢, (z. 4) = 2,02 - otitano iz dijagrama

— referentna visina zgrade B: (z,5) = 18,3 m

— koeficijent izlozenosti krovne plohe zgrade B: ¢, (z, ) = 1,57 - ocitano iz dijagrama

— faktor smjera vjetra cy, = 1,0 ; preporucena vrijednost prema HRN EN 1991-1-
4:2012/NA

— faktor godisnjeg doba cseqs0n = 1,0 ; preporucena vrijednost prema HRN EN 1991-
1-4:2012/NA

vy =1,0-10-20 =20m/s

z 00
[m]

90

80

70

60

[ NN AN TSR TR SN S A

2 ! /

0,0 10 20 3,0 4.0 5,

calz)
0

Slika 19. Koeficijent izloZenosti

Tlak pri osnovnoj brzini vjetra odreduje se prema izrazu:
@ =05 p-vy
— gustotazrakap = 1,25 ké/m3
g» = 0,5-1,25-20% = 250 N/m?* = 0,25 kN /m?
Tlak pri vrsnoj brzini na referentnoj visini z,, iznosi
— zazgradu A:
qp(zeﬂ) =c, (Ze,A) “qp = 2,02 0,25 = 0,505 kN /m?
— zazgraduB:

4y (Zep) = ce(ze5) " 9o = 1,57+ 0,25 = 0,393 kN /m?
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vietar "

Hoert

‘----- boéni pogled --3‘

L

boéni pogled za e<d

vjetar

boéni pogled 28 ¢ =d

A B ""

vietar
-

- . DL -

Slika 20. Koeficijenti vanjskog tlaka za vertikalne zidove gradevina pravokutnog tlocrta

Vrijednosti koeficijenata vanjskog tlaka za vertikalne zidove:

— Podrucje A:
— Podrugje B:
— Podrugje C:
— Podrucje D:
— Podrugje E:

Cpe104 = -1,2
Cpe10B = -0,8
Cpe10,c = —0,5
CpeJ].U,D = +0,8
Cpe10,E = —-0,5
ol | P
vielar .

o4 ‘ F

a10
—

a2

Slika 21. Koeficijenti vanjskog tlaka za ravne krovove

Vrijednosti koeficijenata vanjskog tlaka za ravne krovove —5° < @ < 5%

— Podrugje F:
— Podrugje G:

Cpe0,F = -1,8

Cpe10,6 = -1,2
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— PodrugjeH:  cpp 104 = —0,7
— Podrudjel: ¢y 104min = —0,2

Cpe10,4,max = +0,2
Vrijednosti koeficijenata unutarnjeg tlaka:

Cpimin = —0,3
Cpi,max = +0,2

Ukupni tlak vjetra odreduje se kao zbroj unutarnjeg i vanjskog tlaka:

w=w, +w;

2.3.4.1 QOdredivanje ukupnog tlaka vjetra po povrSinama za zgradu A

Iznosi vanjskog tlaka po povrsini bagnih ploha:

Wea = Gp(Zen) " Cpesoa = 0,505 (=1,2) = —0,61 kN/m?

Wes = Gp(Zes)* Cperop = 0,505 (—0,8) = —0,40 kN/m?

We o = qp(zeﬂq) " Cpe,oc = 0,505+ (=0,5) = -0,25 kN /m?

Wep = qp(zeﬂ) * Cpe,100 = 0,505+ (+0,8) = +0,40 kN /m?

Wep = qp(zeJA) “Cpenor = 0,505 (=0,5) = —0,25 kN /m?
Iznosi vanjskog tlaka po povrsini krova:

Wer = dp(Zea) * Cpesor = 0,505+ (—1,8) = —0,91 kN /m?

Wes = Gp(Zea)* Cperog = 0,505+ (=1,2) = —0,61 kN/m?

Weu = Gp(Zea) * Cpeson = 0,505 (=0,7) = —0,35 kN /m?
We i min = 4p(Ze,a) * €pe10,1min = 0,505 (—0,2) = —0,10 kN /m?
Wermax = @p(Ze.n) * Cpepogmax = 0,505+ (+0,2) = +0,10 kN /m?
Iznosi unutarnjeg tlaka za sve povrsine:

Wimax = Gp(Zia) * Cpimax = 0,505+ (+0,2) = +0,10 kN /m?
Wimin = @p(Zia) * Cpiymin = 0,505 - (—=0,3) = —0,15 kN /m?
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2.3.4.2 Slucaj 1 - vjetar puse u smjeru 0° (180°), ¢, = +0,2

h=333m
e = min(b; 2h) = min(18,2; 66,6) = 18,2
d=41Tm—-e <d

41.70 41.70

485
bl

18.20

9.10
@
I

18.20

o E

8| |
-
B2 728 3260 o * . *
| pogh
bolni pogled za e<d
g A B
8
C 2
@
i -

364, 1466 , 2380

Slika 22. Koeficijenti vanjskog tlaka za zidove i ravne krovove za zgradu A — Slucaj 1i 2

Ukupni tlak vjetra po povrsinama:

W4 = Wea + Wimax = —0,61—0,10 = —0,71 kN/m?

Wg = Wep + Wimax = —0,40 — 0,10 = —0,50 kN/m?

We = Wee + Wimax = —0,25 — 0,10 = —0,35 kN /m?

Wp = Wep + Wimar = +0,40 — 0,10 = +0,30 kN/m?

Wg = Wep + W max = —0,25 — 0,10 = —0,35 kN/m?

Wp = Wep + Wimar =—091—0,10 = —=1,01 kN/m?

We = Weg + Wimax = —0,61 — 0,10 = —0,71 kN/m?

Wy = Wepy + Wi mar = —0,35 — 0,10 = —0,45 kN /m?®

Wy min = Wesmin + Wimax = —0,10 — 0,10 = —0,20 kN /m?

Wi max = Wemax T Wimax = 10,10 — 0,10 = 0,00 kN/mZ
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2.3.4.3 Sludaj 2 - vjetar puse u smjeru 0° (180°), ¢,i=-0,3

Ukupni tlak vjetra po povrsinama:

Wy = Weu + Wipmin = —0,61 + 0,15 = —0,46 kN /m?

Wg = Wep + Wimin = —0,40 + 0,15 = —0,25 kN /m?

We =W, e+ W pnin = —0,25 + 0,15 = —0,10 kN/m?

Wp = Wy p + Wimin = +0,40 + 0,15 = +0,55 kN /m?

Wi = Wy g + Wy min = —0,25 + 0,15 = —0,10 kN /m?

Wp = Wep + Wi min = —0,91+ 0,15 = —0,76 kN /m?

W = Weg + Wi = —0,61+ 0,15 = —0,46 kN /m?

Wy = Wy + Wimin = —0,35 + 0,15 = —0,20 kN /m?

Wi min = Wermin + Wimin = —0,10 + 0,15 = —0,05 kN/m?
Wi max = Weimax + Wimin = +0,10 + 0,15 = +0,25 kN/m?

2.3.4.4 Slucaj 3 - vjetar puse u smjeru 90°, ¢, = +0,2

h=333m
e = min(h; 2h) = min(41,7; 66,6) = 41,7
d=182m—e>d

18.20 18.20

—_— e
o
=
o F bo&ni pogled za e2d
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e HE D EZ
4 / A | B |8
o
)
@
s| |F
. 1 ] ES . A 7 -
_______________ TITFFT TS
_4.1? 14.03 bokni pogled L B3 9.86 N

Slika 23. Koeficijenti vanjskog tlaka za zidove i ravne krovove za zgradu A — Slucaj 3 i 4
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Ukupni tlak vjetra po povrSinama:

Wq = Wog + Winay = —0,61—0,10 = —0,71 kN /m?
Wp = Wep + Wi mar = —0,40 — 0,10 = —0,50 kN/m?
Wp = Wop + Wimar = +0,40 — 0,10 = +0,30 kN/m?
Wg = Weg + Wi mar = —0,25 — 0,10 = —0,35 kN/m?
Wg = Wep + Wimax = —0,91 — 0,10 = —1,01 kN/m?
We = We g + Wimax = —0,61 —0,10 = —0,71 kN/m?

Wy =W + Wi may = —0,35—10,10 = —0,45 kN /m?

2.3.4.5 Slucaj &4 - vjetar puse u smjeru 90°, ¢,i=-0,3

Ukupni tlak vjetra po povrsinama:

Wy = Wea + Wimin = —0,61+ 0,15 = —0,46 kN /m?
Wg = Wep + Wimin = —0,40 + 0,15 = —0,25 kN /m?
Wp = Wep + Wimin = +0,40 + 0,15 = 40,55 kN /m?
Wg = Wep + Wi min = —0,25 4+ 0,15 = —0,10 kN /m?
Wp = Wep + Wimin = —0,91+ 0,15 = —0,76 kN /m?
Wg = Weg + Wimin = —0,61+4 0,15 = —0,46 kN /m?
Wy =W + Wi min = —0,35 4 0,15 = —0,20 kN/m?

Slucaj 2 je mjerodavan za pritiskajuce djelovanje vjetra, dok je slu¢aj 3 mjerodavan za
odizuce djelovanje vjetra.

2.3.4.6 Odredivanje ukupnog tlaka vjetra po povrsinama za zgradu B

Iznosi vanjskog tlaka po povrsini bocnih ploha:

Wea = Gp(Zen) " Cperoa = 0,393 (—1,2) = —0,47 kN /m?
Wep = Qp(zeJB) “Cpesop = 0,393 (-0,8) = —0,31 kN /m?
Wee = Gp(Ze) " Cpetoc = 0,393 (—0,5) = —0,20 kN /m?
Wep = qp(zeJB) “Cpenop = 0,393 (+0,8) = +0,31 kN /m?

Wep = qp(zejg) *Cpe,10e = 0,393 (=0,5) = —0,20 kN /m?
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Iznosi vanjskog tlaka po povrsini krova:

Wer = qp(Zes) * Cperor = 0,393 (=1,8) = —0,71 kN/m?

Wes = Gp(Zen) * Cperne = 0,393 - (—1,2) = —0,47 kN/m?

Wer = Gp(Zen) " Cperon = 0,393+ (=0,7) = —0,28 kN /m?

We rmin = p(Ze8) * Cpesosmin = 0,393 - (=0,2) = —0,08 kN /m?
Weimax = qp(Ze) " Cperormax = 0,393 - (4+0,2) = +0,08 kN/m?
Iznosi unutarnjeg tlaka za sve povrsine:

Wimax = Gp(Zia) * Cpimax = 0,393 - (+0,2) = +0,08 kN /m’

Wimin = Ct'p(za,A) * Cpiymin = 0,393 (—0,3) = —0,12 kN/m2

2.3.4.7 Slucaj 1 - vjetar puse u smjeru 0° (180°), ¢, = +0,2

h=183m
e = min(b; 2h) = min(27,0; 36,6) = 27,0
d=133m—e>d

70, 10860 ; 13.30 +
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Slika 24. Koeficijenti vanjskog tlaka za zidove i ravne krovove za zgradu B — Slucaj 1i 2

Ukupni tlak vjetra po povrsinama:

Wy = Woy + Wi mar = —0,47 — 0,08 = —0,55 kN/m?
Wp = Wop + Wi mar = —0,31 — 0,08 = —0,39 kN/m?
Wp = Wep + Wimar = +0,31— 0,08 = +0,23 kN/m?
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Wg = We g + Wimax = —0,20 — 0,08 = —0,28 kN /m?
Wp = Wep + Wimax = —0,71 — 0,08 = —0,79 kN/m?
WG = WG + Wimay = —0,47 — 0,08 = —0,55 kN /m?
Wy = Wep + Wi max = —0,28 — 0,08 = —0,36 kN /m?

2.3.4.8 Sludaj 2 - vjetar puse u smjeru 0° (180°), ¢,i=-0,3

Ukupni tlak vjetra po povrsinama:

W4 = Wea + Wimax = —0,47 + 0,12 = —0,35 kN/m?
Wg = Wep + Wimax = —0,31 + 0,12 = —0,19 kN/m?
Wp = Wep + Wimar = 0,31+ 0,12 = +0,43 kN/m?
Wg = Weg + Wimaxr = —0,20 40,12 = —0,08 kN /m?
Wg = Wep + Wimax = —0,71 + 0,12 = —0,59 kN/m?
We = We g + Wimax = —0,47 + 0,12 = —0,35 kN/m?
Wy = Wepy + Wimax = —0,28 + 0,12 = —0,16 kN/m*

2.3.4.9 Slucaj 3 - vjetar puse u smjeru 90°, ¢, =+0,2

h=183m
e = min(b; 2h) = min(13,3; 36,6) = 13,3
d=270m—-e<d

27.00

vietar 4

.
333 665 333
@

I
13.30
.

v

532 2035
.

boéni pogled za e<d

27.00

boZni pogled

m
13.30

18.30

Slika 25. Koeficijenti vanjskog tlaka za zidove i ravne krovove za zgradu A — Slucaj 3 i 4
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Ukupni tlak vjetra po povrSinama:

Wy = Wy 4 + Wi nax = —0,47 — 0,08 = —0,55 kN /m?

Wp = Wep + Wi nar = —0,31 = 0,08 = —0,39 kN/m?

We = We e+ Wimax = —0,20 — 0,08 = —0,28 kN /m?

Wp = Wop + Wimar = +0,31— 0,08 = 40,23 kN/m?

Wg = Weg + Wi max = —0,20 —0,08 = —0,28 kN/m?

Wg = Wep + Wimar = —0,71 — 0,08 = —0,79 kN/m?

Wi = Wi + Wi mar = —0,47 — 0,08 = —0,55 kN/m?

Wy = Wepy + Wimax = —0,28 — 0,08 = —0,36 kN /m?*

Wi min = We i min + Wimax = —0,08 — 0,08 = —0,16 kN /m?

Wi max = We.lmax + Wimax = +0,08 — 0,08 = 0,00 kN /m?

2.3.4.105lucaj 4 — vjetar puse u smjeru 90°, ¢ =-0,3

Ukupni tlak vjetra po povrsinama:

Wi = Wea + Wimax = —0,47 + 0,12 = —0,35 kN/m?

Wp = Wep + Wimax = —0,31+ 0,12 = —0,19 kN/m?

We = Wee + Wimax = —0,20 + 0,12 = —0,08 kN /m?

Wp = Wop + Wimar = +0,31+ 0,12 = 40,43 kN/m?

Wg = Weg + Wimax = —0,20 + 0,12 = —0,08 kN/m?

Wg = Wep + Wimax = —0,71 40,12 = —0,59 kN/m?

Wg = Wi + Wimar = —0,47 + 0,12 = —0,35 kN/m?

Wy =W + Wi may = —0,28 + 0,12 = —0,16 kN /m?

Wy min = We s min + Wimax = —0,08 + 0,12 = +0,04 kN /m?
W, max = Wermax + Wimax = +0,08 + 0,12 = 40,20 kN /m?

Sluéaj 1 je mjerodavan za odizuc¢e djelovanje vjetra, dok je slufaj 4 mjerodavan za
pritiskajuce djelovanje vjetra.
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2.3.5 Potresno opterecenje

illlll
Seismic

STANDBARD

) N 199841

COUNTRY | TABLE
=== Croatia | HRN EN 1998-1
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Acceleration of Gravity g = .81 m/s?
The reference return period is 475 years.
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26 agg in % of g-475 years

Acceleration of Gravity g = 9.81 m/s?
The reference return period is 95 years.

Slika 26. Prikaz povratnih perioda i ubrzanja tla za Zagreb

— tiptla:C
— tip spektra: 1
- faktortla: S = 1,0

— donja granica perioda s granom konstantnog spektralnog ubrzanja: Tz = 0,05 s
— gornja granica perioda s granom konstantnog spektralnog ubrzanja: T, = 0,15 s
— vrijednost perioda koja definira pocetak konstantnog spektralnog pomaka: T, =

10s

— horizontalno vrsno ubrzanje tla za povreatno razdoblje T,, = 475 god: a4z = 0,255

— proracunsko vrsno ubrzanje tla:a; = agx - ¥; = 0,255 m/s?

— faktor ponasanja: g = 2,5

— klasa vaznosti: Il — obicne zgrade koje ne pripadaju drugim skupinama

- V= 110
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2.4 Staticki proracun

2.4.1 Proracun zgrade A (P+10)
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4 Types for Special Objects 8 7.6 COM0 Foroes v, In Aworommetric Direction 27
41 Modal Release Types 8 78  COM Forces vi, In Axonometric Direction Fl
42 8
8 Modal Analysis Results L -]
5  Load Cases & Combinations 8 81 Natural Frequencies 2
51  Load Cases 8 B2  Eflective Modal Masses ]
52  SalicAnalysis Sefings ] B3  Effactive Modal Masses - Equivalart Mass per a0
53 Modal Analysis Setings 10 Unit Length
54  Spectral Analysis Setfings n B4 LOH: Mode Shape by, In Axcnometric Direction k1l
55 Wizards 1 B5  LO3: Mode Shape jul. In Axcnometric Direction 2
551  Combination Wizards - Iritial State ems 12 B8 L0 Mode Shape |, In Axcnometric Direction e ]
A LCZ Loading, In Axonomedic Direction 13 B7 O3 Mode Shape jul, In Axcrometnc Direction o
B LCX Loading. InAxonomedic Direction " 88  LOS: Mode Shape jul. In Axcrometric Direction 5
G LCE Loading InAxonometic Direction 15 89 LO9: Mode Shape |, In Avonometric Direction 38
D LC4: Loading, InAxonometic Direction 16 G LCI0: Envelope Values - Mex and Min Values, k)
E  LOE Loading, In Axonometric Direction 17 Global Dedorrmations |ul, In Asonometric Directicn
F LCT: Loading, In Axonomedric Direction 18 38

LC10: Erwelope Values - Maot and Min Values,
Giotal Delformations
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MODEL
1 Basic Objects L]
11 MATERIALS
Legend Material Material Analysis
& Concrete Settings No. Material Name Type Model Options
i Stiffness modification 1 C24 BBS XL | Orthatropic | Linear Elastic (Surfaces) W Tirber I Orthotropic | Linear Elastic B
(Surfaces)
2 C24 BBS XL | Orthotropic | Linear Elastic (Surfaces) W Timber W Orhotropic | Linear Elastic a
(Surfaces)
3 | M GL32h | lsotropic | Linear Elastic W Timber Isotrogic | Linear Elastic ]
4 | W C38/45 | lsotropic | Linear Elastic Concrete Isotropic | Linear Elastic a
12 SECTIONS
Section | Material Section Manufacturing Iy [env] Iy [em] I o] Overall Dimensions
No. No. Type Type Alenr] Ay [enr] A [enF] bmm] h[mm]
1 § R_WH 2007200 | 3- GL32h
B 3  Paametic- 22533.33 1333333 13333.33 200.0 2000
Massive |
400.00 33333 333.33
R_M1
2001200

3 THICKNESSES

Uriform Thick. Assigned to Thickness.
No. | Type | Surface No. Material Symbol Value = Unit  Modes Direction
1 Layers |d : 220.0 mm | Layers: T

M Layers 11,12,20,71,73,75,77,97-99.116,1
18,154-157,171-192,204-206,212-
214,21-223 229-231,267-273,29
B-304,343,408-410,413-415.418-4
2 20423-425,526

2 Layers |d : 190.0 rrm | Layers: 5
M Layers 1-10,13,14,21-31 43.53,70,72,74,
Layers 76,78,100-104,106-114,117,120-1
29,139-142,158-170,208-211,216-

290,225-228,233.236,257 258,26

2.266,315-342,348-364,366-381,3

83407 411,412416,417 421 422,

426,427
& W Uniform | d : 200.0 mm | 4 - C3545
Uniform 32-42,50-69,115,119,143-153158, W 4 d 2000 mm
193-203,207,215,224,232,274-29
6,305
131 THICKNESSES - LAYER INFO
Thick. Total Thickness. Total Weight Direction of
No. d [mm] g [Nim?) Main Thickness Comment
1 0.0 920.0 0.00
2 140.0 630.0 0.00
132 THICKNESSES - LAYERS
Thick. | Layer Thickness Rotation = Number | Spec. W. | Weight
No. No. Object Material t[mm]  B[deg] of Int Points g [Nim¥] | g [Nin¥]
1 1 Directly 1 40.0 0.00 ] 4500.0 180.0
2 Diractly 2 400 2000 9 4500.0 180.0
3 Directly 1 20.0 000 9 4500.0 80.0
4 Directly 2 200 a0.00 ] 4500.0 80.0
] Directly 1 200 000 9 4500.0 80.0
] Directly 2 400 2000 9 4500.0 180.0
7 Directly 1 400 0.00 9 4500.0 180.0
2 1 Directly 1 40.0 000 9 4500.0 180.0
wew.diubel com |7 RFEM £.07.0002- General 3D srctures salved using FEM ] @
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MODEL

132 THICKNESSES - LAYERS

Thick. Layer Thickness Rotation Number Spec. W. | Weight
No. No. Object Material t[mm]  Bldeg] ofint Point: g [Nn®] g [Nin¥]
2 Directly 2 200 a0.00 ] 4500.0 80.0
3 Directly 1 200 000 ] 4500.0 90.0
4 Directly 2 200 90.00 9 4500.0 90.0
5 Directly 1 40.0 000 ] 4500.0 180.0
133 THICKNESSES - OPTIONS FOR CLT
Thick. Options for CLT
No. Name Symbol Value Unit
1 Design for failure of net section and failure in glued contact surface is enabled. [
2 Design for failure of net section and failure in glued contact surface is enabled. a
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15 MODEL, IN AXONOMETRIC DIRECTION

Vistility mode In Aarometric Directon
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MODEL

14 MODEL, IN AXONOMETRIC DIRECTION

In Asaromeric Direcsion

+-33.300 m
o
@
+-30.300 m
@
w
$-27.300 m
@
A
+-24.300 m
~
t-21.300 m
vy
b
1-18.300 m
un
v

4-15.300 m
’0712.300 m
'0-9.300 m
4-6.300 m

+-3.300 m

-]
@A
_Q #0.000 m
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154 MODEL, IN AXONOMETRIC DIRECTION
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MODEL
2 Special Objects k]
21 NODAL RELEASES
Release
No. me Value
1 1-000 O] | 1 - Global XYZ | Original node (Nodes : 408,1015)
MNodes 409,115
Nodal Release Type 1-000 O |1 -Gobal XYZ
Released Members. 2
Released Surfaces
Released Sclids
Generated released nodes
(
3 Types for Surfaces nq
n SURFACE SUPPORTS
Suppart Translational Spring Shear Spring
No. Surfaces No. Cuux [KNim] Cuy [N Cua [kNin] Cumr [KN/m] Cue [N/
1 MM i | Rigd
115,158.207.215,224, e ] 4 X
232,274,305
4  Types for Special Objects nn
il NODAL RELEASE TYPES
Release  Coordinate Local Axis System Translation Spring [kN/m] Rotation Spring [kNm/rad]
Type No. System Object Type MNo. Cuyx z 4
1 000 Ob6 |1 - Global XYZ
1 o m O 0 & &
— LINE RELEASE TYPES
Redease Local Axis System Translational Spring [KNIn¥] Spring Constant | Rot. Angle
No. Type No. | InPlane Cux Cuy Cu: Cox [kNmerad?-mr?] | B [deg]
1 OO0 & | Line Releases: 1-49)
Original line O O O = 0.00
5 Load Cases & Combinations m
51 LOAD CASES
Lc
No. | Settings Value Unit | To Solve
1 e Seff-weight
Aralysis type Static Analysis )
Associated standard IE EN 1990 | Base + Tirrber | CEN | 2010-04
Static analysis seltings SA1 - Geomnetrically linear | Mewton-Raphson
Action category S Permanent
Self-weight - Factor in direction X 0.000 =
Self-weight - Factor indirection ¥ 0.000 -
Self-weight - Factor in direction 2 1.000 -
Load duraion Penmanent
Self-weight mode for geotechnical analysis Normal
2 EH Codatno stalno
Associsted standard I EN 1990 | Base + Tirber | CEN | 2010-04
Static analysis settings SA1 - Geometrically linear | Newtan-Raphson
Action category S Permanent
Load duration Permanent
Seff-weight mode for geatechnical analysis Normal
3 E®iE3 Uporabro
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5 LOAD CASES

Lc
No.

Settings

| Associated standard

Static analysis seftings
Action category

Load duration

Factor Phi
Self-weight mode for peotechnical analysis
Irpesed load s consldered as fatigue

Q8" Snijeg
Aralysis type
Associated standard
Static analysis seftings
Action category
Load duration
Sell-weight mode for peotechnical analysis

Seff-weight mode for geatechnical analysis
Irposed load is considened as fatigue

Self-weight mode for geotechnical analysis

H W2 Potres_modalna

Self-weight mode for geotechnical analysis

- STATIC ANALYSIS SETTINGS

Settings
No.
1

Description
Geometrically linear | Newton-Raphson
Analysis type
Merative method for nonlinear analysis

Value
B EN 1990 | Base + Timber | CEN | 2010-04
SA1 - Geometrically linear | Newton-Raphson
WMEN Inposed loads - category A: domestic, residertial
areas

Unit

Medium-tem

Independently occupied floors
Normal

O

Static Analysis
B EN 1990 | Base + Tirrber | CEN | 2010-04
SA1 - Geometrically linear | Mewton-Raphson
BOEN Snowlice boads - H <= 1000m
Short-term
Normal

Static Analysis
I EN 1990 | Base + Timber | CEN | 2010-04
SA1 - Geornetrically linear | Newton-Raphson
BN Imposed loads - category A domestic, residential
areas
Mediurm-term
Roofs
Normal
O

Static Analysis
[ EN 1990 | Base + Timber | CEN | 2010-04
SA1 - Geomnetrically linear | Newton-Raphson
WA Wind
Shorl-term
Normal

Static Analysis
B EN 1990 | Base + Timber | CEN | 2010-04
SA1 - Geormetrically linear | Newton-Raphson
WATE Wind
Short-term
Normal

B Wodal Anelysis
IB EN 1990 | Base + Timber | CEN | 2010-04

[l Response Spectrumn Analysis

B EN 1990 | Base + Timber | CEN | 2010-04
SPS1- SRSS | Scaled Sum 30.00 %

H =L

IW=W Seismic actions

nstantaneous

Normal

Symbol Value Unit

Geometrically linear
Newton-Raphson

| To Solve

[

55

)
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52

53

STATIC ANALYSIS SETTINGS

Sattings
No. | Description
Plaie bending theory
Activate mass corversion o load
Asyrrmetiic direct solver
Exuilibrium for undeformed stracture
Stability check based on deformeation rate

2 Secord-order (P-4) | Picard | 100 1
Aralysis type
Herative method for nonlinear analysis
Maximum number of iterations

Ignore all ronlinearities
Modiy Inading by multiplier factor

Consider favorable effect due to tension in merrbers
Displacements due lo mermber load of type 'Pipe internal
pressure’ (Bourdon effect)

Refer internal forces to deformed structure

Refer irternal forces to deformed struchure for adal

forces
Refer internal forces to deformed structure for shear

Torces
Reter irternal forces to deformed structure for moments.
Method for equation system
Plaie bending theory
Activate mass corversion o load
ic direct solver
Equilibrium for undeformed struciure
Stability check based on deformation rate

3 lmgemm“|mm|1w|1

Aralysis type

lierative method for nonlinear analysis
Maximum numier of iterations
Number of load increments

Modify standard precision and tolerance sefings
Ignore all ronlinearities

Madify loading by multiplier factor

Consider favorable effect due o tension in merrbers
Try to calculate unstable structure
Displacements due to mermber load of type 'Pipe internal
pressure’ (Bourdon effect)
Method for equation system

Plate bending theory

Activate mass corversion io load
Asyrrmetric direct sohver
Equilibrium for undeformed structure

Stability check based on deformetion rate

MODAL ANALYSIS SETTINGS
Sattings
No. | ion Symbol
1 #30 | Lanczos
Nurmber of modes method
Nummber of modes
Solution method
Mass rrairix type
Acting masses in X-direction enabled
Acting masses in Y-direction enabled

i
E
]
i
|

2 #10 | Lanczos
Nurmber of modes method
Murmber of modes
Solution method
Mass matrix type
Acting masses in X-direction enabled
Acting masses in Y-direction enabled
Acting masses in Z-direction enabled
Acting masses about X-axs enabled

$FEF

Symbol

Value

OOoxEO
:

Sacond-arder (P-4)
M PFicard
100

OxO00

Value

Unit
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53 MODAL ANALYSIS SETTINGS

Sattings
No. | Description
Acting masses about Y-axds erabled
Acting masses abot Z-axis enabled
Mass conversian type
MNeglect masses

e

St SPECTRAL ANALYSIS SETTINGS

Settings
No. Description
1 SRSS | Scaled Sum 30.00 %
Combiration rule for periodic responses
Signed resuits using dominant mode:
Save resits of all selected modes.
Combination nie for direcional components
Combiration nie for directional components
Consider independent directions in envelope
resulls

Symbol

5.5 COMBINATION WIZARDS

Wizard
No. 1
1 Load
Assigred to
Generate combinations
Stafic analysis seftings
imperfection

Settings
| SA1 - Ge

Generate same combinations without imperfection case
User-gefined action combinations
Favorable

Generate same combinations without imperfection case
User-defined action combinations

Value

linear | Newton-Raphson

DS 16
Load combinations (norHinear aralysis)
] SA1 - Geometrically inear | Mewton-Raphson

DS 16
Load combinations (non-inear analysis)

SA1 - Geometrically linear | Newtor-Raphson
[

Load combinations (non-inear analysis)
A1 - Geometrically linear | Newtor-Raphson

=

oooo

Load combinations (non-inear analysis)
SA1 - Geometrically linear | Newlon-Raphson
0

0

0

DsT
Result comblrations (linear analysis)
O

0

Ds7
Result combinations (linear analysis)
=
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55 COMBINATION WIZARDS

Wizard
No. Settings
Favorable permanent actions

351 COMBINATION WIZARDS - INITIAL STATE ITEMS

Wizard
Na. Definition Type Case Object
1 Load combinations | SA1 - Geometrically linear | Newtor-Raphson
2 Load combinations | SA1 - Geometrically linear | Newton-Raphson
3 M Result combinatiors
[ werw.dhobeLean |7 RFEM 6070002 General 3D suctures solved wsing FEM i ] @
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L£2 - Dodatng sialno In Asanomeiric Directon
Laads [kM/m2]
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LC3: LOADING, IN AXONOMETRIC DIRECTION

In Asaromeric Direcsion

L£3 - Uporabro
Laads [kh/m*2]
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LES - Uporabia kiov
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L] LC4: LOADING, IN AXONOMETRIC DIRECTION
1C4 - Snijeg In Aonometric Direction
Loads [kN/m"2]

& =5

(28

y

5
LY

AN
TS TN

RN

RS TR

a’

AN
LY
)
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LE6 - Vistor
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F LC7: LOADING, IN AXONOMETRIC DIRECTION

LE7 - Vistor odizuci
Laads [kh/m*2]

In Asaromeric Direcsion
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6 Dynamicloads GE|

61 RESPONSE SPECTRA

RS Definition
No. Type Comment
1 W According to Standard - EN 1998-1 | HRN | 201106
all RESPONSE SPECTRA - PARAMETERS
RS
No. Parameter Symbaol Value Unit Reference
1 According to Standard - EN 1985-1 | HRN | 201106
Type of spectrum
Spectrum shape Design Spectrum
Spectrum direction Horizontal
Ground type A
action
Reference peak ground accelerafion ag 2500 %
Impartance dass L}
Wi 1.000 — 4.255)P
Deslgn ground acoeleration | Horzontal ay 0250 -
Factors
Behavior factor q 1500 —
Limit value B 0200 — 32224 NAZ. 11
Ground type parameters
Soil factor | Ground type A s 1.000 — 3.222(2)P, Tab. 32
Conirol period | Ground type A T 0150 s 32222 Tab. 3.2
Conirol period | Ground type A Tc 0400 s 3.222(2)P, Tab. 32
Control period | Ground type A To 2000 s 32222 Tah. 3.2
Meaimim period T 4000 s
&2 RESPONSE SPECTRA | DIAGRAM
Acceleation - Period Diagram
|
.l|l
ff
ey
—cz
k-\_‘_"‘——-.\___
a0 o750 ] 5 : 50 ) ! 3 5 )
7  Static Analysis Results m
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MODEL
7 €O10: BASIC INTERNAL FORCES M., IN AXONOMETRIC DIRECTION Static Analysis
COI0-1.35 "IC1 + 135 " 1€2 2 1.50 * LT3+ 1.50 * LC5+ 075 * 1C4 = 090 * IC6 In Axaromerrie Direction
Static Anabysis
Momants m, [kimy/m] Surfaces | Inernal Forces |
Basic Internal Farces
m, [kNmy/m]
47758
000%
39709
0.00%
31.620
BT 023%
169 %
21, R
P45%
7353
5067 %
0738
2099 %
BE2S
484%
16914
157 %
25003
051%
23092
005 %
41181

max m, : 47798 | min m. : 41181 kiNen/m
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MODEL
72 CO10: BASIC INTERNAL FORCES My, IN AXONOMETRIC DIRECTION Static Analysis
COI0-1.35 "IC1 + 135 " 1€2 2 1.50 * LT3+ 1.50 * LC5+ 075 * 1C4 = 090 * IC6 In Axaromerrie Direction
Static Anabysis
Momants m, [kMmy/m] Surfaces | Inernal Forces |
Basic Internal Farces
m [km/m]
34108
000%
277125
0.00%
2342
B 0.00%
) 002%
oo B
434%
2193
9043 %
4191
s02%
10.574
018%
16957
001 %
23340
0.00%
29723
0.00%
36106

max m, : 34.108 | min m, : -36.106 kMmy/m
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73 CO10: BASIC INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis
COI0-1.35 *IC1 + 1.35 * IC2# 1.50 * LT3 + 1.50 * LC5+ 075 * IC4 + 080 * IC6 I Axanomeiric Dirsction
Static is
Auial Farcas n, [kM/m] Siwboces | Inernal Farces |
Basic Intemal Forces
n. [kN/m]
522198
0.00%
293161
020%
84127
8403%
-164.907
| RN
393541
426%
432575
038 %
852.009
002 %
1081040
0.00%
-1210.080
0.00%
1539010
0.00%
-1768.140
0.00%
-1597.180

z

max - S22195 | minn, 1997180 k/m
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74 CO10: BASIC INTERNAL FORCES N,, IN AXONOMETRIC DIRECTION Static Analysis
€O10-1.35 * 1C1+ 135 * 1C2+ 1.50 * 1C3 + 150 * LC5+ 075 * 1C4 =050 * €6 In Asanomeiric Directon
Static is
Aadal Farcas n, [kN/m] Surfacas | Inneinl Forcoes |
Basic Internal Farces
oy [kMfm]
556015
000%
457239
000%
364,463
271,688 S
) 001 %
035%
84138
8609
£6.640
13.26%
£9.415
028%
192091
002%
284.947
0.00%
377743
000%
470518

T

z

max - 550.015 | min n, :-470.518 kN/m
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75 CO57: GLOBAL DEFORMATIONS |U|, IN AXONOMETRIC DIRECTION Static Analysis
COS7-1CT +1C2+1CI + LC5 + 0.50 ° 1C4 + 0.40 * LCH In Asaromeric Direcsion
Static Analysi
D’:;\;cm::: lul [mm] ?ltIJIEu\ D‘eﬁowml
u] [mm]

max |u] : 156 | min Ju] : 0.0 mm

1.4
99

0.0

156
001 %

142
07 %

128
B o3
110%
e 240%
- | T
7 oo
B 37

413

1583%
2B

2193%
14

3286 %
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L €O104: GLOBAL DEFORMATIONS |U], IN AXONOMETRIC DIRECTION

Static Analysis

Static Analysis
Disglacements |u] [mm]

max Jul : 22.0 | min Ju] : 0.0 mm

COT04-1.60 * LCYV + 160 " LC2+ 118 * LCI + 118 ° IC5 + 0.50 * IC4 + 0.60 * 1T

In Asaromeric Direcsion

Globol Deformations.

lul [mm]

720
004%
) oio%
) 038 %

113%
245%

120
| e
100
so- 692%
B 15

1585%

2184%

3302%
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MODEL
Lo €O10: FORCES N, IN AXONOMETRIC DIRECTION Static Analysis
Vil In Axaromerrie Direction

COI0- 135 * 101 +1.35 4162+ 1.50 * 153 + 150 * LC5 +075 * 164 +090 * 1C6
Static Anchysis - 2
Forces n [kN/m]

Z

max n: 206700 | minn :-255.118 kN/m

wwew.dlubal.com F RFEM 6.07.0002 - General 3D sructures solved wsing FEM
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Staticki proracun

Marija Gulam Model: Doe 2182024 Foge  27/38
diplomski_zgrodoA ] Sheat 1
MODEL
78 CO10: FORCES V,, IN AXONOMETRIC DIRECTION Static Analysis
Vigdility mode In Axaromerrie Direction
COI0- 1.35 * IC1 + 1135 * IC2+ 1.50 * IC3 + 1.50 * 1C5+ 075 * 1C4 »090 * LC6
Static Anlysis .- -

Forces v, [kh/m]

Z

max v, : 61333 | min v, : S7000 kN/m

‘www.diubal.cam F RFEM 6.07.0002 - General 3D siruchures salved using FEM | | @
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Staticki proratun

Marija Gulam Model: Dae 2182024 FPage  28/38
diplomski_zgrodoAl Sheat 1
MODEL
79 €O10: FORCES V;, IN AXONOMETRIC DIRECTION Static Analysis
Visiility mode ) In Ananomeiric Direcsion
CO0- 135 ICI + 135 *1IC2+ 150 * IC3 + 1.50 * LC5+ 075 * IC4+090 * IC6
Staic Anolyals ~

Forees v, [kh/m]

Z

max ve : 48.422 | min v, :-7OB.9ET kN/m
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Staticki proratun

Marija Gulam

Model:
diplomski_zgrodoA 1

Daote  21.8.2024 Fage 29/38
Shast 1

MODEL

8  Modal Analysis Results

NATURAL FREQUENCIES

Modal Analysis

Mode Eigenvalue Angular Frequency Natural Frequency Natural Period
No. A[1s7 w [radis] f[He] T
HE =
1 103.124 10,155 1616 0819
2 321.642 7.5 2854 0.350
3 408,372 20.233 3220 0mn
4 729.392 27.007 4298 0233
5 952,937 30.870 4913 0.204
B 3575427 58.795 8.517 0.105
7 3802.785 61.887 9.815 0102
] 4072.087 63.813 10.156 0,088
9 4548 098 83177 10851 0.0a2
10 B8.274 10.866 0.052
" 5454.337 73.853 11754 0,085
12 6210.160 TB.E05 12542 0.080
13 6475.025 B0.468 12807 0078
14 082,908 84.778 15.084 0.066
15 9656.753 88,268 15640 0.064
16 9772166 83854 15733 0.054
17 8828 570 8914 15779 0.063
18 10015.143 100.076 15928 0.063
19 10087 476 100486 15883 0.063
20 10136.179 100,679 18023 0082
2 10267 466 013238 18127 0.0&62
2 10282.320 101.451 16.146 0.062
23 10340744 101.689 16184 0.062
24 10379.716 104881 18215 0.082
25 10436674 102155 16.258 0.082
] 10867221 104246 16.591 0.080
k- 11256.549 16.885 0.058
28 577141 107.587 17125 0.058
= 11756.188 108.426 17.257 0.058
X 11807.545 108663 17284 0,058
82 EFFECTIVE MODAL MASSES Modal Analysis
Mode  Modal Mass  Transl. Eff. Modal Mass [kg] Rotat. Eff. Modal Mass [kgnv] Transl. Efl. Mocial Mass Factor [-]  Rotat. Eff. Modal Mass Factor []
No. M [kg] Max My ma Mg Mgy Mgz e Frev frez Fot [~ fre2
H K3 LCY- Potres_modaina
1 3163789 13361 10052700 005276120000 5127640 274059.00 0.0M 0604 3 0.000 0387 2 0.000 0001
2 82587.3 4188500 87627 0.0 11194000 1707BS00.00 14488000.00 0252 § 0.005 0.000 0.001 0.125 0.065
3 1209054  385356.0 6098 0.0 64.35 47168200.00 96728900.00 0219 0.000 0.000 0.000 ¥ 0346 3 0441 §
4 1431948 3BMI50 78808 0.0 76478200 3538420.0072057400.00  0.230 0.005 0000 0006 0.026 0322
5 3755481 116978 3976960 0.041454100.00 303586.00 518269.00 0.007 0238 0.000 0.304 0.002 0002
L] A03675.1  46436.8 66182 0.0 959067.00 2248110.00 4860260.00 0.028 0.004 0.000 0.007 0.016 o022
T 125540.5  186207.0 269475 0.0 353462000 18894700.00 TEG1600.00 o112 0.016 0.000 0.026 0.138 0034
8 23348 11328.8 858405 0.013455300.00 1821250.00 B840009.00 0.007 0.051 0.000 0.000 0013 0.004
9 2785 396.8 23702 0.0 36737000 3454910 6041580 0.000 0.001 0.000 0.003 0.000 0,000
10 283.0 318.3 33818 0.0 B558707.00 3073050 57596.90 0.000 0.002 0.000 0.004 0.000 0.000
n 172769 49974.1 1667 0.0  27668.5012915000.00 11606500.00 0.030 0.000 0.000 0.000 0.095 o052
12 90525.9 8139 256174 0.0 458750000 15879.80 1049730.00 0.000 0.015 0.000 0034 0.000 0.005
13 55405.2 8730 88815 0.0 188872000 T5071.60 S554114.00 0.001 0.006 0.000 0014 0.001 0002
14 160158 32110 2453 0.0 1349960 H111B0.00 267165.00 0.002 0.000 0.000 0.008 0001
15 5798 8676.9 13325 0.0 214291.00 1562450.00 473 8 0.005 0.001 0.000 0.002 0.011 0000 ¥
16 1676 1585.8 17831 0.0 29574500 27428800 384817 000 0.001 0.000 0.002 0.002 0.000
17 176.6 1858 aT056 0.0 60750800 1829850 134208.00 0.000 0.002 0.000 0.004 0.000 0.001
18 4471 245 2148 0.0 348639000 8123210 3899017 0.000 0.013 0.000 0.026 0.001 0.000
19 166.8 4738 13036 0.0 21957400 7551.50 1697.26 0.000 0.001 0.000 0.002 0.001 0,000
20 2477 60.3 191.2 0.0 3280030 9081.35 444217 0.000 0.000 0.000 0.000 0.000
21 169.9 321 1385 0.0 2624020 5188.96 319429 0.000 0.000 0.000 0.000 0.000 0.000
= 2543 2409 29 00 5502860 3209760 23736 0.000 0.000 0.000 0.000 0.000 0.000
3 1864 03 /4T 0.0 5434200 69066 & NETI 0.000 # 0.000 0.000 0.000 0.000 ¥ 0.000
24 2853 018 12180 0.0 20938400 1061.15 7.3 0.000 § 0.001 0.000 0.002 0.000 0000 §
25 7 199.5 17 1 0.0 48287 3269710 237438 0.000 0.000 ¥ 0.000 0.000 0.000 0.000
26 206.6 6635.4 1353 0.0 2797420 130753000 2272380 0.004 0.000 0.000 0.000 0.010 0.000
ki 4307 22184.0 7604 0.0 143790.00 34T0840.00 407931.00 0013 0.000 0.000 0.001 0.025 0002
28 272 14567.7 245 0.0 372858 204227000 1473200.00 0.008 0.000 0.000 0.000 0.016 0007
-] 1954 18394 681 0.0 1283450 210883.00 448136.00 0.001 0.000 0.000 0.000 0.002 0.002
30 1576 8 38314 63 0.0 159497 53120200 300477.00 0.002 0.000 0.000 0,000 0.004 0001
I 14751720 15410200 16123400 00 126e+08 1.150+08 216e+08 0825 0.968 0.000 0823 0.842 0963
27} 1665500.0  1665500.0 0.0 137408 1.37e+08 224e+(8
% 8253 " 96.81 2’25 820 2633 .
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Staticki proratun

Marija

Gulam

Model:
. diplomski_zgrodaAl

Dilubal

Date

21.8.2024  Fage Jnsa

Sheat 1

RESULTS

83

BiRcoNwoonawn E;

13

APMEEEYERRENNRZE S

EFFECTIVE MODAL MASSES - EQUIVALENT MASS PER UNIT LENGTH

B 3 LC9-Potres_modaina

Modal Mass
M [kl

Modal Analysis

1576 §
14751720
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Staticki proratun

Marija Gulam Model: Dole 2182024 FPage 31738
diplomski_zgradoA] Shaat 1
MODEL
8.4 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis
LCP - Potres_madalna I Asarometric Direcsion
Madal Analysis
Mode Mo, | - 1.616 Hz Maode Shope
Marmalized Displacements |u| lul H
4
0.9070% -
A466%
LEIETE]
4B6%
0.72727
441 %
0.638636 "
425%
0.54545
anz
0.36364 ——
0.27273 -
1271%
018182
1483 %

max |u) : 1.00000 | min |ul - 0.00000

0.09091 .
0.00000

3205%

wew.diubel com I
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Staticki proratun

Marija Gulam Model: Dole 2182024 FPage  32/38
diplomski_zgrodaA | Shast 1
MODEL
a3 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis

LCP - Potres_madalna

Madal Analysis

Made Mo, 2-2.854 Hz
Mormolized Displacements [u]

max |u) : 1.00000 | min |ul - 0.00000

I Axaromeiric Direction

Made Shape

lul H

1.00000 - B
090709 .
o818 o5 .
072737 G_Bﬁ
0.63536 ; :;1

0.54545
B o
0.45455

0.38364
497 %

027273
.

Q18182
8%

0.00091
4889 %

0.00000

wwew.dlubal.com r RFEM 6.07.0002 - General 3D sructures solved wsing FEM
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Staticki proratun

Marija Gulam Model: Do 21.8.2024 Fage 33/38
diplomski_zgradoA] Shast 1
MODEL

85 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis
LCP - Potres_madalna I Asarometric Direcsion
Madal Analysis
Mode Mo, 3-3.220 Hz Mada Shape
Marmalized Displacements |u| lul H

V00c 090909 N
100080, B o

LEIETE]
136%
2 0.72727
= 181 %
N 0.638636
234%

0.54545

B s
0.45455

B sos:

034364
714%

027273

018182

7234%
0.09091

4246%
0.00000

T

iz

max |u) : 1.00000 | min |ul - 0.00000
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Staticki proratun

Marija Gulam Model: Doe 2182024 Foge  34/38
diplomski_zgradaAl Shest 1
MODEL
87 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis

LCP - Potres_modalng I Asanometric Dirscsion

Madal Andlysis
Made Mo, 4-4.298 Hz il«-‘oldlslbhapa
ul

Marmalized Displacements |u|
1.00000
I o

0.90°09 - TR

081818

184%
07277

234%
063636

EALY

0.54545
B ko«
0.45455 - i
678%
034364
027273 s
. n63I%
018182 -

N9 %
0.09091

728%
0.00000

max |u) : 1.00000 | min |ul - 0.00000
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Staticki proracun

Marija Gulam Model: Do 2182024 Foge  35/38
diplomski_zgrodoA ] Sheat 1
MODEL

88 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis
LCF - Potves_modalna In Axaromerrie Direction
Madal Analysis
Mode Mo, 5 - 4913 Hz Moda Shape
Marmalized Displacements |u| lul 1]

1.00000
058%

090909
201%

081818
[ REE

072727
0 osox

063636
16.46 %

054545

1580%
0.45455 e
036364
e s

- 027273

o

N 634%
P 018182

= n_3nx
0.09091

N4z

0.00000

max |u) : 1.00000 | min |ul - 0.00000
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Staticki proratun

Marija Gulam Model: Dae 2182024 FPoge  34/38
diplomski_zgrodoA1 Showt 1
MODEL
89 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis
LCP - Potres_madalna In Asaromeric Direcsion
Madal Analysis —
Mode Mo, &-9.517 Hz Maode Shope
Marmalized Displacements |u| lul H
1.00000
001%
0.9070% -
005%
0aale S
i 022%
072727
0BS%
0.638636
170%

0.54545 B s
0.45455 - e
0.36364 — B m';:,

0.27273

1843%
018182
2640%
0.09091
2628%
0.00000

0'3916‘

max |u) : 1.00000 | min |ul - 0.00000
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Staticki proratun

Marija Gulam Model: Dae 2182024 FPage  37/18
diplomski_zgradaA] Shaet 1
MODEL
G LC10: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS |U|, IN Spectral Analysis

AXONOMETRIC DIRECTION

Visibility mode
LC 10 - Posres_spekiar

Displacements |u] [mm]

z
max Jul : 40.4 | min Ju] : 0.0 mm

Spectral Anchysis, X 100.00% | ¥ 3000 %

404

In Asaromelric Direction

Global Deformations.

Ju] [mm]

404
2N %

6.7
059%

330
161 %

93
J41%

257
484%

T:j- 589 %
d

147 1
P91%

no
1923%
» R

2498 %
a7

2325%
0o

wwew.dlubal.com
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Staticki proratun

Marija Gulam Model: Dot 2182024 Fage  38/38
diplomski_zgrodoA 1 Shaet 1
MODEL
H LC10: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS |U|, IN Spectral Analysis

AXONOMETRIC DIRECTION

Visibility mode
LC 10 - Fosres_spekiar
Spactral Anchysis, X 30.00 % | ¥ 10000 %

Displacements |u] [mm]

z

max |ul : 52.8 | min Ju] : 0.0 mm

In Asanomairic Dirsction

Global Deformations

Ju] [mm]

2.8
1L13%

480
446%

432
530%

384
499 %

338
482%

:2; B s
B s

19.2
N74%

14.4
1434%
..

1975%
48

2283%
0o
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Staticki proratun

2.4.2 Proratun zgrade B (P+5)

Marija Gulam

Model:
diplomski_zgrodaB

Doe 2182024 Foge
Sheet

MODEL

1/33
1

CONTENTS
51 Response Spectra 15
1 Baslc Objects mm 2 511 Response Spectra - Parameters 15
11 Materials 2 512  Response Specra | Diagram 15
12 Thicknesses 2
121 Thicknesses - Layer Info 2 &  Static Aralysis Results mm 15
122  Thicknesses - Layers 2 81  CO10: Basic Intemal Forces m., in Axonometric 16
123  Thicknesses - Options for CLT 2 Avxonometric Direction
13 Model, InAxonometric Direction 3 62  CO10: Basic Intemal Forces my, In Axonometric 17
14 Modd, InAxonometric Direcion 4 Axprometric Direction
63  CO10: Basic Intemal Forces ., In Axonometric: 18
2 Types for Surfaces mR 5 Direction
21 Suface Suppors 5 64  CO10: Basic Infemal Forces ny, In Axonometric: 19
Direction
3 Types for Special Objects mm 5 65  COST: Global Deformations ju|, In Axonometric 20
3l 5 Direction
311 5 66  CO104: Giobal Deformations jul, In Axonometric Fal
Direction
312 5 67  COM0: Forces n, In Axonometric Direction sl
Coupled Diagrars 68 COM0: Forces v, InAxonometric Direction 23
69  CO10: Forces v., InAxonometric Direction 24
4 Load Cases & Combinations mm 5
41 LoadCases 5 7 Modal Analysis Results am 25
42 Static Analysis Sefings 6 7.1 Natral Frequencies 25
43 Modal Analysls Setlings 7 7.2 Effective Modal Masses 25
431 Modal Analysis Seftings - Neglect Masses 7 7.3  Effective Modal Masses - Equivalent Mass per 2%
44 Spectral Analysis Settings 8 Unit
45  Combination Wizards B 74 LCS: Mode Shape [ul, InAxonometric Direction g
451 ination Wizards - Initial State ltems ] 75  LCS: Mode Shape |ul, In Axonometric Direction 28
A LCZ: Loading, In Axonometric Direction 10 7.6  LCZ: Mode Shape |ul, In Axonometric Direction 29
B LG Loading, In Axonometric Direction 1 7.7 LCS: Mode Shape |ul, In Axonometric Direction 30
C  LCS: Loading, In Axonometric Direction 12 7.8  LCS: Mode Shape |ul, In Axonometric Direction kil
D LC4: Loading, In Axcnometric Direction 13 F LG Envelope Values - Max and Min Values, 32
E  LCB: Loading, In Axcrometric Direction L] (Global Deformations |u, In Axonometric Direcion
LEA0: Envelope Values - Max and Min Vakses, 33
5  Dynamic Loads mm 15 Gichal Deformations |u]. In Axonometric Direction
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Staticki proratun

Marija Gulam Model: Dol 2182024 FPage  2/33
diplomski_zgradal Shoet 1
MODEL
1 Basic Objects -
L. MATERIALS
Legend i Material Material Analysis
= Concrete Settings No, Material Name Type Moxiel Options
i Stiffress modification 1 C24 BES XL | Orthotropic | Linear Elastic (Surfaces) I Timber I Orthotropic | Linesr Elastic %]
(Surfaces)
2 C24 BBS XL | Orthotropic | Linear Elastic (Surfaces) W Timber W Orthotropic: | Linear Elastic B
(Surfaces)
3 W GL32h| Isctropic | Linear Elastic W Timber Isotropic | Linear Elastic B2
4 I C35/45 | Isotropic | Linear Elastic Concrete ksotropic | Linear Elastic -]
12 THICKNESSES
Uniform Thick. Assigned to Thickness
No. Type Surface No. Material  Symbol  Value | Unit | Nodes  Direction
1 Layers | d : 220.0 rmm | Layers: 7
W Layers 54,79-81,688-01,86,95,237-230.24
6-240,251,255 261,344-346 4284
32437-438,446-449,451,453,483-
487.480-454
v
¢ 2 Layers |d : 140.0 i | Layers:
W Layers 1-6,8,11-19,55-58,82-86,96,130-1
38,240-244,252 253,256,259, 260,
306-314, 433436 440-444 454 45
6-463,470-476,502-506,513-518
3 B Uniform | d : 200.0 nm | 4 - C35/45
Uriform 92250 47 A50455464-480.477- | 4 d 2000 mm
482,405-601,507-512 519-524
L THICKNESSES - LAYER INFO
Thick. Total Thickness Total Weight Direction of
No. d [mm] g [Ninv] Main Thickness Comment
i 200 990.0 0.00
2 140.0 630.0 0.00
122+ THICKNESSES - LAYERS
[ Thick Thickness FRotation MNumber Spec.W.  Weight
No. No. Object Mateial t[mm]  B[deg] of Int. Point g [Nm'] g [Nm]
1 1 Directly 1 0.0 0.00 9 4500.0 180.0
2 Directly 2 400 90.00 9 4500.0 180.0
3 Directly 1 200 0.00 ] 4500.0 20.0
4 Directly - 200 90.00 9 45000 0.0
5 Directly 1 200 0.00 9 4500.0 0.0
(-] Directly 2 400 90.00 2 4500.0 180.0
T Diirectly 1 400 0.00 9 4500.0 180.0
et 1 Directly 1 40.0 0.00 9 4500.0 180.0
2 Directly 2 200 80.00 ] 4500.0 90.0
3 Directly 1 200 0.00 9 4500.0 90.0
4 Directly 2 200 90.00 2 4500.0 0.0
5 Diractly 1 400 0.00 9 4500.0 180.0
123 THICKNESSES - OPTIONS FOR CLT
Thick. Options for CLT
Ne. MName Symbol Value Unit
1 Design for failure of net section and failure in giued contact surface is enabled.
2 Design for failure of net section and failure in glued contact surface is erabled. O

www.dlubel com
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Staticki proracun

Marija Gulam

Madel:
diplomski_zgradal

Dol 2182024  Page 3/33
Shoet 1

MODEL

13

MODEL, IN AXONOMETRIC DIRECTION

Vistili mede

X

-18.300 my-
w
w

-15.300 m

=
v

-12.300 mi-i§

m
v

-9.300 m¢-

s2

-6.300 m|

51

-3.300 mi—o§

50

0.000 m

¥
,

In Axanometric Direction
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Marija Gulam

Madek:
diplomski_zgradal

Dol 2182024  Page 4/33
Shoot 1

MODEL

! MODEL, IN AXONOMETRIC DIRECTION

Vistili mede

In Axanometric Direction

[
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Staticki proratun

Mﬂriiu Gulam Maodel: Do 21.8.2024  Page 5/33
diplomski_zgradal Shoet 1
MODEL
2 Types for Surfaces -
=il SURFACE SUPPORTS
Translational Spring Shear Spring
No. Surfaces No. Cux [KN/T] Cuy [kNIm7] G [KNIMY] Covxa [KNIm] Cue [kNIM]
1 (/1] | Rigid
92,250,347 450,455 4 ] ] ® & Bl
95
3 Types for Special Objects -
n LINE RELEASE TYPES
[Rataase Local Axis System Transiational Spring [kNim?] Spring Constant oL Angle
No. Type Mo. | InPiane [P Cuy Cua Cyu[kNmract-m] B [deg]
1 OO0 | Line Releases: 50-63)
Original line: O O O & 000
311 LINE RELEASE TYPES - ACCEPTANCE CRITERIA FOR DIAGRAMS
i Release Acceptance Criterla for Diagrams.
No. Descri Symbol Value Unit
1 000 & | Line Releases: 50-63)
312 | LINE RELEASE TYPES - ACCEPTANCE CRITERIA FOR COUPLED DIAGRAMS
| Release Acceptance Criteria for Coupled Diagrams
No. Description Symbol Value Unit
1 OO0 & | Line Releases: 50-63)
4 Load Cases & Combinations -
4 LOAD CASES
Legend [T
» Accidental forsion No. Setti Value Unit | To Solve Options
1 MW Seif-wsight
Analysis type Static Analysis
Associated standard I EN 1960 | Base + Timber | CEN | 2010-04
Static analysis setiings SA1 - Geometrically linear | Newton-Raphson
Action category M Permanent
Self-weight - Factor in direction X 0.000 -
Self-weight - Factor in direction Y 0.000 -
Self-weight - Factor in direction Z 1.000
Load duration Permanent
Self-weight mode for geotechnical analysis Nommal
2 Dodatno stalno
Analysis type Static Analysis [
Associated standard EE EN 1990 | Base + Timber | CEN | 2010-04
Static analysis setings SA1 - Geometically linear | Newton-Raphson
Action category &M Permanent
Load duration Permanent
Self-weight mode for gectechnical analysis Nommal
3 EMEY Uporabno
Analysis type Static Analysis &
Associsted standard IE EN 1980 | Base + Timber | CEN | 2010-04
Static analysis settings SA1 - Geormetrically linear | Mewton-Raphson
Action category ¥ Imposed loads - category A domestic,
residential areas
Load duration Medium-term
Factor Phi Independently ocoupied floars
Self-weight mode for gectechnical analysis Nonmmal
Imposed load is considered as fatigue (N
4 s Snijeg
Analysis type Static Analysis [
Associated standard EE M 1980 | Base + Timber | CEN | 2010-04
Static analysis settings SA1 - Geormetrically linear | Mewton-Raphson

www.dlubel com
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Marija Gulam

Maodel:
diplomski_zgradab

Date

2182024 Page /33

Sheet 1

LOADS

4

LOAD CASES

Lc

No. Settings Value
Action categary W Snowlios loads - H <= 1000 m
Load duration Short-tem
Self-weight mode for geotechnical analysis Nomral

5 M Uporabno krov
Analysis type Stafic Analysis
Associated standard EEl EN 1990 | Base + Timber | CEN | 2010-04
Static analysis sattings SA1 - Georretically linear |
Action category 2EN Imposed loads - category A domestic,

residential areas

Load duration Medium-term
Factor PH Roofs
Self-weight mode for gectechnical analysis Nonmal
Imposed load & considered as fatigue (]

6 WA Vietar pritiskajuci
Analysis type Static Analysis
Associated standard I8 EN 1980 | Base + Timber | CEN | 2010-04
Static analysis settings SA1 - Georretrically linear | Newton-Raphson
Action category T Wind
Load duration Short-term
Sedf-weight mode for gaotechnical analysis Nomal

7 HTE Vjetar odizuci
Aralysis type Static Analysis
Agsociated standand I8l EN 1990 | Base + Timber | CEN | 2010-04
Static analysis settings SA1 - Geormedrically linear | Mewton-Raphson
Action category ST Wind
Load duration Short-temm
Salf-weight mode for geotechnical analysis Nomal

] B W= Fores
Arlysis type W Modal Analysis
Associated standard HEl EN 1990 | Base + Timber | CEN | 2010-04
Modal aralysis settings MOS1 - #30 | Lanczes
Import masses from Kl CO168
Action category =8 Seismic adtiors
Self-weight mode for gectechnical analysis Normal

0 B =
Analysis typa [ Response Spectrum Analysis
Associated standard B EN 1980 | Base + Timber | CEN | 2010-04
Spectral analysis seftings SPS1- SRSS | Scaled Sum 30.00 %
Import modal analysis from H m=L0e
Action category W= Seismic actions
Load duration Irstantaneous
Self-weight mode for gectechnical analysis Nomal

. STATIC ANALYSIS SETTINGS
Settings

No. Symbol  Value

1 Geometrically linear | Newlon-Raphson
Aralysis Geometrically linear
Merative method for nonlinear analysis Newton-Raphson
Mavimum nurmber of iterations 100
Number of lcad increments 1
Modify standand precision and tolerance settings O
Ignore all nonfinearites [m]
Modify loading by multipher factor O
Disp due to laad of type Pipe intemal O
pressure’ (Bourdon effect)
Method for equation system Direct
Pilate berding theery Mirlin
Activats mass conversion 1o load O
Asyrrmetric direct solver |
Equilibrium for undefiormed structure: a
Stability check based on deformation rate O

2 Second-order (P-A) | Picard | 100 |1
Analysis type Second-order (P-4)
Iterative method for nonlinear analysis M Picard
Maudrmum number of iterations 100
Mumber of load increments 1
Madify standard precision and folerance setlings O
Ignore all nonfinearities O

Unit | To Solve Options

E

Unit
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42 STATIC ANALYSIS SETTINGS

Settings.
No.

-
Wadify loading by multipler factor

Corsider favorabie effect due to tension in members

Dis due

pressure’ (Bourdon effect)
Refer internal forces to deformed structure

Refer internal forces to deformed structure for axial

foroes

Refer internal forces to deformed structure for shear

foroes

Refer internal forces to deformed structure for moments

Stability check based on deformation rate

M Large deformations | Newlon-Raphson | 100 | 1

Analysis type
Herative method for nonlinear analysis
Masdmum nurmber of iterations

Try o caloulate unstable
Displacemants

structure
due to merrber load of type Pipe intermal

pressure’ (Bourdon effect)
Method for equation system

Plate bending theary

Activate mass corversion to load
Asyrrretric dired! solver
Egquilibrium for undeformed structure:
Stability check based on deformation rate

43 MODAL ANALYSIS SETTINGS

Settings.
No.
1

a3 |

Ma
No.
1

Description
#30 | Lanczos

Number of modes method

MNumber of modes

Salution method

Mass matrix type

Acting masses In X-direcion erabled

Acting masses in Y-girection enabled

Acting masses in Z direction enabled

Acting masses about X-axis enabled

Acting masses about Y-axis enabled

Acting masses about Z-ads enabled

Mass conversion type

Mass rratrix type

Acting masses in X-direction enabled
Acting masses in Y-direction enabled
Acting masses in Z-dinection enabled
Acting masses about X-axis enabled
Acting masses about Y-axis erabled
Acting masses about Z-ads enabled
Mass corversion type

Meglect masses.

Object
List

92,250,347 45045
5485

Type
Surface

load of type Pipe

S§98REE

S88EFE

Components in Direction

Uy
=]

DOEOze OODEOO-O
H

i
g

HER

Ooog

Z-components of loads

F I
iy

OO000OXEEE

Z-components of loads
In all fixed nodal and line supports

MODAL ANALYSIS SETTINGS - NEGLECT MASSES

uy u L
b S ]

Unit

[ www.dlubol.cam

7 RFEM 6.07.0002  Generol 30 sruchures solved wsing FEM

69




Staticki proratun

Marija Gulam

Madel: Dol 2182024  Page 8/33

diplomski_zgradal Shoet 1

MODEL

44 SPECTRAL ANALYSIS SETTINGS

Settings
No. Description Symbol Value Unit
1 SRSS | Scaled Sum 30.00 %
Combination rule for periodic resp SRSS
Use equivalent linesr combination ]
Signed results using dominant mode o
Save results of all selected modes [%]
[« 1 rule for di ponents Scaled Sum
ination rule for di 30.00 %
Onrslcbtwm“mm O
results

45 COMBINATION WIZARDS

Wizard

No, Settings. Value

1 Load combinations | SAZ - Sewm—udw("-ﬁ)lﬁwu\lwll
Assigned to DS 16
Generate combinations Load combinations (non-inear analysis)
Static analysis sattings SA2 - Sacond-order (P-0) | Picard | 100 | 1
Corsider imperfection =
Consider initial state 1
Structure modification ]

sarv without O

User-defined action combinations |
Favorable aclions O
Reduce number of generated combinations O
Assigned to DS 16
Generate comblnations Load combinations (ron-linear analysis)
Static analysis setings SA2 - Second-order (P-4) | Picard | 100 1
Corsider imperfection case i
Consider initial state O
Structure modification enabled |
Generate withy rlect 1
User-defined action combinations 1
Favorable permanert actions |
Reduce number of generated combinations O

2 Load cormbi | 541 - G ically linear | Newtor-Raphson
Assigned to
Generate combinations Load combinations (non-inear analysis)
Static analysis settings SA1 - Geometrically linear | Newton-Raphson
Consider imperfaction case ]
Consider initial state ]
Structure modification 1
User-defined aciion combinaions 0
Favorable perrmanert aclions O
Redk per of ga " 0
Assigned to
Generate combinations LLoad combinations (non-inear analysis)
Static analysis setiings SA1 - Geometrically lingar | Newton-Raphson
Consider i case 0
Corsider initial state 1
Structure modification enabled (|
User-defined acion combinaions ]
Favorable permmanert aclions ]
Reduce number of generated combirations O

Assigned to Ds7

Generate combinations Result combinations (linear aralysis)
Consider imperfection case O

Generale as parmanent superposition &

User-defined aciion combinaions O

Favorable permanert actions O

Assigned to DS7

Generate cormbinations Resuit combirations (linear analysis)
Corsider imperfection case O

User-defined acion combinations 0

Favorable permnanent actions O

451 COMBINATION WIZARDS - INITIAL STATE ITEMS
| Wizard

No, Definition Type Case Object
1 Load combinations | SAZ - Second-order (P-A) | Picard | 100 |1
2 Load inations | SA1 - L linear

[ www.dlubol.com |7 ReEm £.07.0002 - Genersl 30 scturss sohved wsing FEM | ]@
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451 | COMBINATION WIZARDS - INITIAL STATE ITEMS

Wizard
No. Definition Type Case Object
3 B Result combinations
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LC2: LOADING, IN AXONOMETRIC DIRECTION

Marija Gulam

Madel:
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A

In Axanometric Direction

12 - Dodame sialna

Loads [kN/m"2]

oA
a

i M ;

st

‘ Ty
iy

Q
D
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LC3: LOADING, IN AXONOMETRIC DIRECTION

Marija Gulam

In Axanometric Direction

L€3 - Upoeabng
Loads [kM/m*2]
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£ LC5: LOADING, IN AXONOMETRIC DIRECTION

L5 - Uporabing krow In Axonometric Direction
Loads [kN/m"Z]

| wvew.dlubol.com F RFEM 8.07.0002 - General 30 siruchures solved using FEM | |@

7h




racun

Staticki pro

13/33
1

Fogm
Shoet

Dot 21.8.2024

Madel:
diplomski_zgradaB

Marija Gulam

MODEL

LC4: LOADING, IN AXONOMETRIC DIRECTION

In Axanometric Direction

L€4- Snijeg
Loads [kM/m*2]
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LC6: LOADING, IN AXONOMETRIC DIRECTION

In Axanometric Direction

L6 Vierar pritikojuci

Loads [kM,/m"2]

by
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5 Dynamic Loads L]
51 RESPONSE SPECTRA
| rs Definition
No. Type Comment
1 W According io Standard - EN 1998-1 | HRN | 201106
s11 RESPONSE SPECTRA - PARAMETERS
RS
No. Parameter Symbol Value Unit Reference
1 According io Standard - EN 1988-1 | HRN | 2011-06
Type of spectrum
Spectrumshape Design Spectrum
Spectrumdirection
Ground type A
Earthauake action
Reference pesk ground acceleration an 2500 %
Importance class (]
W 1000 - 4.2.505P
Design ground acceleration | Horizontal ay 0260 -
Factors
Behavior factor q 1.500 -
Limit value B 0200 - 322204 NAZ11
Ground type parameters
Soil factor | Ground type A s 1.000 - 3.222{2)P Tab. 3.2
Control period | Ground type A Ta 0.150 s 3.222(2)F Tab. 3.2
Contral period | Ground type A To 0400 s 3.222{2)P Tab. 3.2
Control period | Ground type A To 2000 s 3.2.222F Tab. 3.2
Mairmum period - 4000 s
ald RESPONSE SPECTRA | DIAGRAM
cceleration - Pericd Diagram
|
/f
| \
Y ~N
MH‘-\-\..
il B ‘i_.__\__
—
6 . Static Analysis Results m
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e CO10: BASIC INTERNAL FORCES M, IN AXONOMETRIC DIRECTION Static Analysis

COI0- 1.35 * IC1 + 1.35 * 1€2 + 1.50 * 1C3 + 1.50 * LCS + 075 * LC4 +0.90 ° 1C
Static Analysis
Moments m. [khm//m]

o

z

max m, : B5.270 | min m, : 54.671 kNm/m

In Axanometric Direction

Sudfces | Intemal Forees |
Basic Internol Force:

. [k /m]
85270
000%
72548
000%
59824
000%
47104
34,382
076 %
21.860

8939
a78
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L CO10: BASIC INTERNAL FORCES My, IN AXONOMETRIC DIRECTION Static Analysis

Static Analysis
Momants m, [kNm//m]

"

z

maxm, : 14.E98 | min m, : -108.584 kNm/m

COI0- 135 * 1C1 + 1,35 * 1C2 # 1.50 * 1C3 + 1.50 * LC5 + O.F5 * IC4 + 0.90 * 1o

In Axanometric Direction

Surfoces | Internal Foress |
Bosic Internal Forces

my [km ]

14.898
248 %

5491
$2E9%

5917
445%

17324
017 %

28732
001 %

40139
51.547 Bl
B ooox

42954
0.00%

. oo
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63 CO10: BASIC INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

COI0- 1.35 * IC1 + 1.35 * 1€2 + 1.50 * 1C3 + 1.50 * LCS + 075 * LC4 +0.90 ° 1C
Static Analysis
Asiol Forcas n. [kN,/m]

S g’

z

max n, : 284462 | min n. : A00.232 kN/m

In Axanometric Direction

Surfoces | Insernal Forces |
Basic Imternal Forces.

nu [lh/m]

37245
Nzarz
19098

278525
258952
439378
519805
400232
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s CO10: BASIC INTERNAL FORCES Ny, IN AXONOMETRIC DIRECTION Static Analysis

COI0-135°IC1+1.35°1IC2+ 150 " 1ICI + 1.50 * IC5 +0.75 * IC4 + 0.90 * ICo

Slatic Anal

Axiol Forces n, [kN,/m]

/

z

max n, - 350,564 | min m, : 399361 kN/m

In Axanometric Direction

Suefaces | Intermol Forces |
Basic Internal Forces

iy [kN/m]

A50.564
Q00 %

282389
000 %

214214
002%

146039

Fra64
468%

2689
P4BA%

-58.486
029 %

126,681
002 %

194,834
000 %

-263.011
000 %

-331.18¢

000 %

399351
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= CO57: GLOBAL DEFORMATIONS |U], IN AXONOMETRIC DIRECTION

COS7-LC) +1C2 +LCI + 1CS + 050 * 1C4 + 0.60 * 1CH

Static An
Displacemants |ul [mm]

z

max |u] : 382 | min u] : 0.0 mm

Static Analysis
In Axaonometric Direction

Global Deformations
Jus] fruem]

332
347

313

278

[ wrwdlubal.cam
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= CO104: GLOBAL DEFORMATIONS |U|, IN AXONOMETRIC DIRECTION
CON04- 140 * LC1 + 1.60 *1C2+ 118 * LC3 + 118 * IC5 + 0.50 * LC4 + 0.60 * 1C6
Static Analysis
Disglacements [u] [mm]

z

max |u] : 50.7 | min ul : 0.0 mm

Static Analysis
In Axaonometric Direction

Global Deformations
Jus] fruem]

507

415

006%
348

016%
957

017 %
76

019 %
230

D44%

5%
Jmx
1498 %

7896 %
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= CO10: FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

wistiliy mede
COI0-1.35 * IC1 + 1,35 " IC2 # 1,50 * 1C3 + 1.50 " LC5 + 075 * LC4 + 0,50 " 1C6
Siatic Analysis

Farces n [kN/m]

X »

z
max n: 132.296 | minn 0101224 kM/m

In Axanometric Direction
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] CO10: FORCES Vy, IN AXONOMETRIC DIRECTION Static Analysis

wistiliy mede

Siatic Analysis
Farces vy [kM/m]

X »

z

CO10- 135" 1C1 + 1357 IC2+ 1,50 " ICI +1.50 " LCS + 075 * LC4 +0.90 " I1C6

max v, : 16.660 | min v, ;21901 kN/m

In Axanometric Direction
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ok CO10: FORCES V., IN AXONOMETRIC DIRECTION Static Analysis

wistiliy mede
CON0- 135" 1C1 +1.35"1C2+ 150 " ICI+1.50 " LC5+ 075 " LCA+0.90 " IC6
Siatic Analysis

Farces vs [kM/m]

X »

z
max v, : 10.944 | min v, :-394.549 kN/m

In Axanometric Direction
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7 . Modal Analysis Results -
7 NATURAL FREQUENCIES Modal Analysis
Mode Eil ue Angular Frequency Natural Frequency Natural Period
No. A[tis?] wracs] f[Hz) Tl
H ==
1 568.440 23842 3785 0264
2 56,962 2274 4659 0215
3 1399371 37,408 5.954 0.168
4 5169051 71,89 11443 0087
5 6226.656 78909 12559 0.080
8 8885000 94.260 15.002 0.087
7 S167.025 95745 15238 0.066
8 9763.781 88,812 15726 0084
9 983210 99,157 15.781 0.083
10 $9.829 15888 0.063
1 10107.339 100535 16.001 0.062
12 10263613 101,309 16,124 0062
13 10331.877 101,646 16177 0062
14 10356.832 101,769 16197 0082
15 10387 465 101.919 16.221 0062
16 10399076 101.976 16.230 0062
17 10445,550 102203 16.266 0.081
18 1133085 106,471 16945 0058
19 11534.755 107.400 17.083 0.059
20 11616.367 107.779 17.154 0058
21 11717.525 108.249 17.228 0058
z 15355050 123915 19722 0051
23 16992,123 130,354 20,746 0042
24 17656.838 132879 21148 0047
25 18240,354 135057 21495 0.047
2 18924.761 137.567 21895 0046
7 19216.383 22083 0045
28 18318.066 138989 22121 0045
.:] 19357 853 138133 214 0.045
30 19631.217 139754 22243 0045
72 EFFECTIVE MODAL MASSES Modal Analysis
Mode Modal Mass  Transl. Eff. Modal Mass [kg] Rotat. Eff. Modal Mass [kgnv] Transl. Eff. Modal Mass Factor [-] | Rotat. Eff. Modal Mass Factor [-]
No. M [lg] e ey Mz Pl Mgy Mgz Tt v foraz T Teogt 3
H P23 LCO-Potres.
1 161851.0 131807 ST2507.0 0.0 492128000 114755.00 745050000  0.015 0666 & 0000 0201 0005 0.107
2 1017412 736884  B54638 0.0 78752600 614152003946550000  0.086 0,099 0000 0032 0025 0560 §
3 1943732 225 00 37074 % 5537560.00 646321000 0622 & 0.000 0000 0000 2 i 00
4 337283 M979  T1268 0.0 758122000 1616450.00 210381000  0.028 0.083 0000 0300 5 0068 0.030
5 BITE16 484208 526717 0.0 457137000 3733120.00 202106000 = 0.056 0.061 0000 018 0152 0.029
L] 386.1 4003 56 00 79038 | 5966.56 106.47 0.000 0.000 0.000 0.000 0.000 0.000
7 9555 368609 18664 0.0 85217.00 2373580.00 3835670.00  0.043 0.002 0000 0.003 0097 0.055
8 1856 1682 3064 00 3336020 1806690 3616810  0.000 0.000 0000 0001 0.001 0.001
9 1966 155 1332 00 1286110 287.08 5575640 0000 0.000 0000 0001 0.000 0.001
10 1341 200 443 00 487501 2566080 133.86 0.000 0.000 0000 0.000 0001 0.000
1 7152 9096.7 1081.0 00 2061250 520169.00 106020000  0.011 0.001 0000 0001 001 0015
12 2066 2257 4810 00 2225780 1460880 2336140  0.000 0.001 0000 0.001 0001 0.000
13 3140 17001 2838 00 3045620 9414590 44748500  0.002 0.000 0000 0001 0.004 0.006
14 187 36.4 135 00 108540 | 208465 2868560  0.000 0.000 0,000 0000 0.000
15 1582 7309 485 00 B7873 46326.40  138368.00 0.001 0.000 0.000 0.000 0.002 0.002
16 174 00 623 00 533281 1448 4138 00008 0000 0000 0.000 0000 8 0.000 &
17 2587 1714 1530 00| 1996720 931353 2668110 0000 0.000 0000 000 0000 0.000
18 13501 26056 1083 00 4254430 149558.00 6603050  0.003 0.000 0000 0002 0008 0.001
18 2576 182707 2751 00 1476480 143514000 B119.08 0021 0.000 000 0001 0058 0.000
20 1970 27399 1892 00 1846980 20723000 296.08 0.008 0.000 0,000 0008 0.000
21 484 111183 13 % 00 435277 102233000 8407800 0013 0.000 ¥ 0000 0.000 0042 0.001
2 64518 26 289504 0.0 219773000 403229 5785370 0.000 0034 0000 0080 0.000 0.001
23 43331 63345 6558 00 5841580 (26505700 7021000  0.007 0.001 0000 0.002 00N 0.00
24 4968.1 28404 2870 0.0 3134420 61948500 105089.00 0.003 0.000 0.000 0.001 0025 0.002
25 6030 24865 2301 00 2356570 20701500 101301000  0.003 0.000 0000 0001 0.008 0.015
2 5158 130 2.2 00 1738830 73508  B40730 0000 0.000 0000 000 0000 000
E 157 51 142 00 131741 264.65 267.36 0,000 0,000 0000 0000 0.000 0.000
28 886 & 04 49 00| 73809 9519 580.72 0000 B 0000 0000 0000 0000 0.000
2 956 50 27 00 420681 158.82 175,61 0.000 0.000 0000 0.000 0000 0.000
30 3011 03 731 00 686014 2248 B256.7T1 0000 8 0.000 0000 0000 0000 8 0000
I 5545068 7S02480  BITEE30 0.0 2052300000 18037500.00 6465280000  0.819 0952 0000 08% 0778 0832
Tu 8595180  858518.0 o 1600.00
% 9184 % 9515° B361 . TISEC.  s321
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RESULTS

e EFFECTIVE MODAL MASSES - EQUIVALENT MASS PER UNIT LENGTH Modal Analysis

Modal Mass
M [kal
] 135 LCO - Polres.
161851.0
1017412
194373.2

Rieo~oaswn- Eg
=

AP MEUENBRENNYY
853
288
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£ LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis
wisibility made In Axancmetric Directian
IC7 - Pores
Madal Analysis Made Shope
Mode Na. 1 -3.795 Hz Tl H
Mormalized Displacements |u | 100000
182 %
090909
AM%
0.81818
B so2x
[y rl———
| 701 %
063638
B16%
054545
1087 %
045455
n1e%
036364

. ”

z

max [u] : 1.0000C | min [u] : 0.00000

027273

0.18182
0.09091
0.00000
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— LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis

‘ibiliry mode.

IC9 - Potres

Madal Analysis

Mode Mo, 2 - 4.65% Hz
Maormalized Displocamants |u]

. ”

z

max |u] : 1.0000C | min |u| : 0.00000

In Axanometric Direction

Maode Shope
Tl H

100000
014%

090909
069 %

oBI818
B o

[y rl———
| 296%

05838638
500%

054545
BI2%
oress = 1037 %
0363564 i
1234 %

027273
[ P

1886 %

0.18182

0.09091
23.57%

0.00000
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— LC9: MODE SHAPE |U], IN AXONOMETRIC DIRECTION Modal Analysis
Wisibiliry made in Axonometric Direcion
L5 - Pomes
Medal Analysis Mode Shope

Mode Ma. 3 - 5954 Hz Tl [

Marmalized Displacements |u| 100000
142%
050909
149%

0.81818

620%
07277

B4 %
043438

1035 %

054545 - e
045455 -
1077 %

0346364
10.26%

027273
| g

0.18182
1203%

0.09091
1535%

0.00000

1.00000

z
¥
X y
Z
max [u] : 1.00000 | min |u : 0.00000
www.dlubol.com F RFEM 6.07.0002 - General 30 structures sohed using FEM |@
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Marija Gulam Madel: Date  21.8.2024  Page 30/33
diplomski_zgradab Shoet 1
MODEL
c2 LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis

wisibility made In Axancmetric Directian

ICF - Pores

Madal Analysis Mode Shope

Mode Na. 4 - 11.443 Hz Tl H

Marmalized Displocements [u] 1.00000

0.02%
000 . 002
081818 ] 0'05;
072727
on%

063638 a0
054545 B - .w:
0.45455 - i
036364 -
027273 -
01818
009091 .
0.00000

"

z

max [u] : 1.0000C | min [u] : 0.00000

www.dlubel com F RFEM 4.07.0002 - General 30 struchures solved using FEM
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Marija Gulam Model: Dol 2182024 Page  31/33
diplomski_zgradal Sheet 1
MODEL
col LC9: MODE SHAPE |U|, IN AXONOMETRIC DIRECTION Modal Analysis
wisibility made In Axancmetric Directian
L5 - Pomes
Madal Analysis Made Shope
Mode Na. § - 12.559 Hz lul -l
Maormalized Displocamants |u] 1.00000
001 %
090909
0.02 %
0.81818
072727 AR
' 0%
063638 -
089 %

S
674 %
045455
. e
036364

1698 %

027273
- 2473 %

0.18182

2248 %
0.09091

1313 %
0.00000

. ”

z

max [u] : 1.0000C | min [u] : 0.00000

wvew.dlubol.com F RFEM 8.07.0002 - General 30 siruchures solved using FEM | | @
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Marija Gulam Model: Date 2182024 Page  32/33
diplomski_zgradab Shoet 1
MODEL
- LC10: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS U], IN Spectral Analysis
AXONOMETRIC DIRECTION
Visibility made

1o
Speckal Analysis, X 100.00% | ¥ 30.00 %
Disglacements Ju] [mm]

98

X
¥
L

ma [u] : 10.4 | min |u] 0.0 mm

In Axgnometric Direciion

Global Deformations
Jul [mm]

104
0.60%
5
177%
85
B s
76
726%
v 1245%
N | R
1273%
.. N
5 | gER
1.54%
13090%

-]

12.44%

www.dlubel com F RFEM 6.07.0002 - General 3D structures solved vsing FEM
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Marija Gulam Model: Date 2182024 Page  33/33
diplomski_zgradab Shoet 1
MODEL
L LC10: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS U], IN Spectral Analysis

AXONOMETRIC DIRECTION

Visbility mode
wio

Spectrol Analysis, X 30.00 % | ¥ 10000 %
Bisplacements [u] [mm]

|

z

max [u] : 17.5 | min [u] : 0.0mm

In Axgnometric Direciion

Global Defermations
Ju] [mm]

www.dlubol.cam [ RFEM 6.07.0002 Genersl 3D structures solved vamg FEM [
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2.5 Dimenzioniranje nosivih dijelova konstrukcije

Dimenzioniranje nosivih dijelova konstrukcije napravljeno je u software-ima Dlubal RFEM i

Calculatis, a provedeno je za karakteristi¢ne elemente mjerodavne za cijelu konstrukciju.

Odradeno je dimenzioniranje na grani¢na stanja nosivosti i uporabljivosti te su odradene

provjere za pozar i vibracije.

Kontinuirane ploce u zgradi A su na 5 raspona, dok su u zgradi B na 3 raspona, dobivene su
jednake debljine za obe zgrade te je prikazano dimenzioniranje krovne plole zgrade A i

medukatne kaonstrukcije zgrade B.

Ploce na velikim rasponima bile su izazovne za dimenzioniranje te je isprobano vise mogucih
varijanti. Jedno od isprabanih rjesenja bilo je sustav ploce s gredicama, ali zbog prevelike
visine presjeka nije zadovoljilo minimalnu svijetlu visinu etaZze. Kao optimalno rjesenje
odabrana je CLT ploca s celicnom gredom, na taj nacin je dobivena kontinuirana ploca preko
2 raspona.

Kao mjerodavni zid odabran je zid s najvecim otvorom u prizemlju konstrukcije.
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2.5.1 Krovna ploca

2.5.1.1 Kontinuirano oslonjena ploca

Marija Gulam

University of Zagreb,
Faculty of Civil
storaenso Engineering
System

0.+1.00 (khim] la -mo[m.mjlu -130[kNam[lu_-lw||N.m]lq o] uo[«u.mjllm T ——

—

-— ,
=

i

=

g

-
—
a

s

g

®

z

b i
le— |
s

-

s

g

z

3
—
s

2

2

Z
—
s

Q. =1 00 [kN/m] 1 q.=1.00 [khim] lq =1.00 [kNim] l q.=1 00 [kNm] 1 q.=1.00 [kNim] l LC1 self-weight siruclure

——

s Field1 L Field2 £, Field3 L Fieldd Lo, Field5 £
£ bo A Vs oA A

A o A
c o E

B
6.000 [m] 6000 m] 6,000 [m] 6.000 [m] 000 [m]

Global utilization ratio

uLs 42 ULS Fire 214 5LS Vibration
Product data
Section: CLT 200 L5s
Layer Thickness Orientafion
. 1 40.0 mm o
e e 2 40.0 mm g0°
3 40.0 mm o
4 40.0 mm a0
5 40.0 mm o*
teur 200.0 mm

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0

115

- l LC3 live load cat A domestic, residential areas

Support

Material

C24 spruce ETA (2022)
C24 spruce ETA (2022)
C24 spruce ETA (2022)
C24 spruce ETA (2022)

C24 spruce ETA (2022)

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project

structuralibuilding physics engineer. For more information see the Terms of Use.
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Marija Gulam 2115
University of Zagreb,
Faculty of Civil
storgenso Engineering
Section Fire: CLT 200 L5s
Layer Thickness Orientation Material
];E 1 40.0 mm 0* C24 spruce ETA (2022)
* 2 40.0 mm 90" C24 spruce ETA (2022)
3 40.0 mm 0° C24 spruce ETA (2022)
4 34.0 mm 90° C24 spruce ETA (2022)
ter 154.0 mm
Fire resistance class: R 60 Time 60 min
Fire pratection layering: ka do enaropn Dt Aesarne dary
no additional fire protection
[l [mm]  [mm] fmm]  [mm] [mm]
1 7 39.0 46.0 0.0 0.0
Material values
Material fme fiox foan feox feonx fux fr min Eomean Grmaan G moan
[Nimm®]  [N/mm#]  [Nimm®]  [Nimm?®] [Nfmm?]  [N‘mm?®]  [Nfmm?®]  [Nimm®] [Nfmm#] [N/mm#]
C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00 50.00
Load
Load case groups
Load case category Type Duration Kmod Wit Youp Wy Wy L
LC1  self-weight structure G permanent 0.6 1 1.35 1 1 1
LC2 dead load G permanent 0.6 1 1.35 1 1 1
LC3  live load cat. A: domestic, residential areas Q medium term 08 0 15 0.7 0.5 0.3
LC4  snow load altitude < 1.000 mas.l. Q short term 0.9 0 1.5 0.5 0.2 1]
LC5 wind load Q short term 0.9 o 1.5 0.6 0.2 o
LC1:self-weight structure
© 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding and by a project

structural/building physics enginear. For more information see the Terms of Use.
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storgenso

continuous load

Field

LC2:dead load

continuous load

Field

Marija Gulam

University of Zagreb,
Faculty of Civil
Engineering

Load at start
[kN/m]

1.00

1.00

1.00

1.00

Load at start
[kN/m]

1.50

1.50

1.50

1.50

1.50

LC3:live load cat. A: domestic, residential areas

continuous load

Field

Load at start
[kN/m]

4.00

4.00

4.00

4.00

4,00

© 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project

structural/building physics enginear. For more information see the Terms of Use.
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Marija Gulam {IiE
University of Zagreb,

Faculty of Civil

storaenso Engineering

LC4:snow load altitude < 1,000 m a.s.l.

continuous load

Field Load at start
[kNim]

1 1.00

2 1.00

3 1.00

4 1.00

5 1.00
LC5:wind load

continuous load

Field Load at start
[kMN/m]

1 0.20

2 0.20

3 0.20

4 0.20

5 0.20

ULS Combinations

Combination rule

LCO1 1.35/1.00 * LC1 + 1.351.00 " LC2

LCO2 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3

LCO3 1.35M.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC4

LCO4 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC4 + 1.50/0.00 * 0.60 * LC5

LCOS5 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4

LCO86 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC3

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project
structural/building physics enginear. For more information see the Terms of Use.
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Marija Gulam 5115
University of Zagreb,
Faculty of Civil
storgenso Engineering
ULS Combinations
Combination rule
LCcOT7 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1,50/0.00 * 0.70 * LC3 + 1.50/0.00 * 0.60 * LC5

LCO8 1.35M1.00 " LC1 + 1.35M1.00 * LC2 + 1.50/0.00 * LG5

LCO9 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC3

LCO10 1.35M.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC3 + 1.50/0.00 * 0.50 * LC4

ULS Combinations Fire

Combination rule

LCO11 1.00/1.00 * LC1 + 1.00/1.00 = LC2

LCO12 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3

LCO13 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC4

LCO14 1.00/1.00 * LC1 + 1.00/1.00 * LG2Z + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LG4 + 1.00/0.00 * 0.00 * LC5
LCO15 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4

LCO16 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC3

LCO17 1.00/1.00 * LC1 + 1.00/1.00 * LCZ + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC5
LCO18 1.00/1.00 * LC1 +1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5

LCo19 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 * LC3

LCO20 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 " LC4

SLS Characteristic Combination

Combination rule

LCO21 1.00/1.00 * LC1 + 1.001.00 * LC2

LCO22 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC3 + 1.00/0.00 * 0.50 * LC4 + 1.00/0.00 * 0.60 * LC5
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC4 + 1.00/0.00 * 0.70 * LC3 + 1.00/0.00 * 0.60 * LC5
LCO24 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.70 * LC3 + 1.00/0.00 * 0.50 * LC4

SLS Quasi-permanent Combination

Combination rule

LCO25 1.00/1.00 * LC1 + 1.00/1.00 * LC2
LCO26 1.001.00 * LC1 + 1.00/1.00 * LC2Z + 1.00/0.00 * 0,30 * LC3 + 1,00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LG5
Lcoz7 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1,00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC5

© 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding and by a project
structural/building physics enginear. For more information see the Terms of Use.
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storgenso

SLS Quasi-p

Marija Gulam 615

University of Zagreb,
Faculty of Civil
Engineering

LCO28

Combination rule

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 " LC4

Ultimate limit state (ULS) - design results

-40.00 —

-20.00 —

Moments [kNm]|

min M=-37.45 [kNm]
max M=31.13 [kNm]

20.00—4

40.00 -

-40.00—

-20.00—

0.00

Shear force [kN]
min Q=-34.37 [kN]
max Q=34 37 [kN]

2000 .

40.00-
ULS Flexural design

Field Dist.  fus Yo Kemod Kersiy - My Oimya Ratio

[m]  [Nimm?] B 8] [ [Nimm?] [kNm] [Nimm?]

i 6.0 24,00 1.25 080 1.10 16.90 -3745 7.09 42% Lcoz2
2 0.0 24.00 125 080 1.10 16.90 -37 .45 7.09 42% LCO2
3 0.0 2400 125 080 1.10 16.90 -32.88 6.23 37% LCcoz2
4 6.0 2400 1.25 0.80 1.10 16,90 -37.45 v.09 42% LCcoz2
5 0.0 24.00 125 080 1.10 16.90 -37.45 7.09 42% LCO2

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding and by a project
structural/building physics enginear. For more information see the Terms of Use.
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Marija Gulam
University of Zagreb,
Faculty of Civil
storgenso Engineering
ULS Shear analysis
Field Dist.  fux Yen Kmad
m Nmm HH
1 6.0 4.00 125 080
2 0.0 4.00 125 0.80
3 6.0 4.00 125 080
4 6.0 4.00 1.25 0.80
5 0.0 4.00 125 080
ULS Rolling shear
Field Dist. fix ¥ Kamoa
[m]  [Nimm?] [ 3]
I 6.0 1.05 1.25 0.80
2 0.0 1.05 125 080
3 6.0 1.05 1.25 080
4 6.0 1.05 125 080
5 0.0 1.05 125 0.80

Stress diagram

Fletural stress

[Nimm?]

7

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0

Any use of results of the software is only allowed, if the results have been verified and approved

foa
[N/
256
2.56
258
256

2.56

fra
[Nimm?]
067
0.67
0.67
067

0.67

Shear stress
[NAmm?]

Ve
[kN]
-34.37
31.87
3114
-31.87

34.37

We
[kN]
-34 .37
31.87
-31.14
-31.87

34.37

structural/building physics enginear. For more information see the Terms of Use.

715

Tua Ratio

(Nimm?]

0.22 9% LCO2
o021 8% LCO2
0.20 8% LCO2
021 8% LCO2
0.22 9% Lcoz2
Tra Ratio

[Nimm?]

0.21 31% LCO2
0.19 29% LCOz
0.19 28% LCO2
0.19 29% LCcoz
0.21 31% LCOz2

Rolling shea( siress

g

a and by a project

103




Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam

University of Zagreb,
. ' Faculty of Civil

storaenso Engineering

Flexural stress analysis

Mya= -37.45 kNm
Mea= 0.00 kNm
N = 0.00 kN

Gta = 0.00 N/mm?*
Omyd = 7.09 Nimm?
Omaa = 0.00 MN/mm?

Utilization ratio

Shear stress analysis

Va= -34.37 kM

Tvd = 0.22 N/mm?

Utilization ratio

Rolling shear analysis

Va= -34.37 kN

Teg = 0.21 MN/mm*

Utilization ratio

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project
structural/building physics enginear. For more information see the Terms of Use.

e =

fronz=
Ym =

Kamoa =
Kepsyy =
Knmy =
knmz =
K=

fioa =
Ty =

foza=

Ym =
Kmaa =

kny =

-
"

Ym =
Kmaa =

fa=

24.00

24.00

1.25

0.80

1.10

1.00

1.00

1.00

B.96

16.90

0.00

4.00

1.25

0.80

0.00

2.56

1.05

1.25

0.80

0.67

Nimm?*

Nimm?

MNimm?*

Nimm?

Nimm?

Nimm?

Nimm?

Nimm?

Nimm?*

42%

815
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Marija Gulam

University of Zagreb,
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storgenso Engineering

Ultimate limit state (ULS) fire design - results

Moments [kNm]

915

. min M=-14.45 [kNm]
max M=11.33 [kNm]
-10.00 |
0 /
7
\‘
10.00—4 "
U,
1 z-
%, o ",
20,00 “, 1
Shear force [kN]
2000 min Q=-13.51 [kN]
max Q=13 51 [kN]
-10.00 -
3t ’r’ -
1000 ' ; o H
20.00
ULS Fire Flexural design
Field Dist. fox Ym Kemad Ksys.y 4] foya My Omyd Ratio
[m]  [Nimm7  [] [ [l [ [Nfmm?] - [kNm] [N/mm?]
1 6.0 24.00 1.00 1.00 1.10 1.15 30.36 -14.45 6.25 21% LCO12
2 0.0 24.00 1.00  1.00 1.10 1.15 30.36 -14.45 6.25 21% LCO12
3 0.0 24.00 1.00  1.00 1.10 1.15 30.36 -11.86 5.13 17% LCO12
4 6.0 24.00 1.00 1.00 1.10 1.15 30.36 -14.45 6.25 21% LCO12
5 0.0 24.00 1.00  1.00 1.10 1.15 30.36 -14.45 6.25 21% LCO12
i@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding and by a project

structural/building physics enginear. For more information see the Terms of Use.
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Marija Gulam 10115

University of Zagreb,
Faculty of Civil
storgenso Engineering

ULS Fire Shear analysis

Field Dist.  fux Yen Kenag ki fua Wa Tud Ratio

[m]  [Nfmm? [ [ [l [Nfmm?]  [kN] [N/mm?]
1 6.0 4.00 1.00  1.00 1:15 4.60 -13.51 0.16 3% LCO12
2 0.0 4.00 1.00 1.00 1.15 4.60 1215 0.14 3% LCO12
3 6.0 4.00 1.00 1.00 1.15 4.60 -11.73 0.14 3% LCO12
4 8.0 4.00 1.00 1.00 1.15 4.60 =12.15 0.14 3% LCO12
5 0.0 4.00 1.00 1.00 1.15 4.60 13.51 0.16 3% LCO12

ULS Fire Rolling shear

Field Dist.  fix Y Kenag kn fea Va Tra Ratio

[m]  [NimmT - [] H [ [MNimm?] - [kN] [Nimm?]
I 6.0 1.05 1.00 1.00 1.15 121 -13.51 0.16 13% LCO12
2 0.0 1.05 1.00  1.00 1.15 1.21 12.15 0.14 12% LCO12
3 6.0 1.05 1.00  1.00 1.15 1.21 -11.73 0.14 1% LCO12
4 6.0 1.05 1.00  1.00 1.15 1.21 -12.15 0.14 12% LCO12
5 0.0 1.05 1.00  1.00 1.16 1.21 13.51 0.16 13% LCO12

Stress diagram

Flexural stress Shear stress Rolling shear stress
[Nimm] [MAmm?] ]
s ™~

o

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding and by a project
structural/building physics enginear. For more information see the Terms of Use.
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Flexural stress analysis Fire

Mya= -14.45 kNm T = 24.00 Nimm?*
Mea= 0.00 kNm fonz= 24.00 Nimm?
N = 0.00 kN Ym = 1.00 -

Kamoa = 1.00 -

Kepay = 1.10 =

Knmy = 1.00 -

knmz = 1.00 -

k= 1.00 -

Kn= 1.15 -
Gia = 0.00 N/mm? fioa= 16.10 MNfmm?
Cinyad = 6.25 MN/mm? froya= 30.36 Nimm?
Omza = 0.00 Nmm? - Tnze = 0.00 Nimm?
Utilization ratio 21%

Shear stress analysis Fire

Va= -13.51 kN Tk = 4.00 MNimm?*
Ym = 1.00 -
Kenoa = 1.00 -
Kny = 0.00 =
kn= 1.15 -
Tva = 0.186 Nimm2 - fia= 4.60 Nimm?
Utilization ratio 3%

Rolling shear analysis Fire

V= -13.51 kN f= 1.05 MNimm?*
Ym = 1.00 -
moa = 1.00 -
0= 1.15 -
Trg = 0.16 N/mm? fra= 1.21 Nimm?
Utilization ratio 13%

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project
structural/building physics enginear. For more information see the Terms of Use.

107




Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam 12115

University of Zagreb,
Faculty of Civil
storaenso Engineering

Service limit state design (SLS) - design results

Deformation char [mm]

1039 min W=-3 05 [mm]
max W=14.71 [mm]
0.00 e i
7z b
A SC J
K ,’ * - ’ \ < . I .\ ,"
10.00— ! f e — - . E
20.00
- Deformation g p. [mm)
min W=-0.34 [mm]
max W=7.09 [mm]
0.00—
7
. .
soo— “nal | .
. 2 s .
10.00 -
Winst = W[char]
Field Keer  Limit Wiims Wealc Ratio
[ [mm] [mm]
1 0.8 L300 20.0 146 T3%
2 0.8 L/200 20.0 9.4 A7%
3 0.8 L/300 20.0 109 55%
4 0.8 Lr300 20.0 9.4 47%
5 0.8 L/300 200 147 Ta%
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Win = W[char] + wiqg.p.]"kdef

Field Kaar  Limit Wimt Weale Ratio
H (mm]  mm]

1 0.8 250 24.0 203 84%

2 0.8 L250 24.0 125 52%

3 0.8 Li250 24.0 148 61%

4 0.8 L1250 24.0 125 52%

5 0.8 L250 24.0 204 85%

Whettin = W{Q.p.] + wlg.p.]"kdef

Field Kaer  Limit Wi Weaic Ratio
H [mm] [mim]

I 0.8 L300 200 127 63%
2 0.8 L300 200 7.0 35%
3 0.8 L300 20,0 86 43%
4 08 L300 200 70 35%
5 0.8 L300 200 128 64%
Vibration analysis

General
Total mass 7645 [t]
Tributary width 3.9 [m]
Stiffness Longitudinal direction 6336.0 [kNm?]
Stiffness Cross direction 1664.0 [kNm?]
Modal damping 4.0 [%]
a 01 [
Man weight 700.0 [N]
Modal mass 148749 [kg)]

Analysis
Criterion Cale. Class | Class Il Class | Class Il CL1  CLu
Frequency criterion min 6.882 [Hz) 4.5 [Hz] 4.5 [Hz] v v
Frequency criterion 6.882 [Hz] 8.0 [Hz] 6.0 [Hz] 116 % 87 %
Acceleration criterion 0.015 [m/s?]  0.05 [m/s?] 0.1 [m/s?) 15 %
Stiffness criterion 0.182 [mm] 0.25 [mm] 0.5 [mm]
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Support reaction
Load case category Kot Aw By Cy Dv Ev Fy
[kN]
self-weight structure 06 238 6.76 5.86 5.86 6.76 2.38
238 6.76 5.86 5.86 6.76 2,38
dead load 0.6 357 10.14 879 B.79 1014 357
357 10.14 879 8.79 10,14 357
live load cat. A: domestic, residential 0.8 10.76 2895 2772 2772 2885 10.76
areas
-1.24 -1.82 -4.28 -4.28 -1.92 -1.24
snow load altitude < 1,000 mas.| 09 238 6.76 5.88 5.88 B8.76 238
0.00 0.00 0.00 0.00 0.00 0.00
wind load 0.9 0.48 1.35 147 117 1.35 0.48
0.00 0.00 0.00 0.00 0.00 0.00
d for this y
English title Description
EN 338 EN 338 - Structural timber ? Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of imber structures - Part 1-1: General -
Common rules and rules for buildings
ETA-14/0349 European Technical Assessment ETA-14/0349

Expertise Rolling shear - no edge gluing, H.J. Blass

EN 1895.1.2

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
elements

Technical expertise 2434/2012 - BB: failure time tf of
gypsum fire boards (GKF) according to ON B 3410

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1985-1-2 NA

i@ 2024 - Calculatis by Stora Enso - Version 7.10.0
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Expertise on Rolling shear for CLT

EN 1995-1.2 - Eurocode 5 — Design of timber structures — Part 1-2:
General — Siructural fire design

Verification of the load bearing capacity and the insulation criterion of CLT
structures with Stora Enso CLT

Expertise on failure time tf of gypsum wall fire boards according to ON
B3410 and gypsum wall boards type DF according to EN 520

EN 1990 - Eurocode ? Basis of structural design

ONORM EN 1995-1-1 - Austria - National Annex —Nationally determined
parameters - Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures ? Part 1-2: General ? Structural fire design ? National
specifications concerning ONORM EN 1985-1-2, national comments and
national supplements

by a project
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for this
English title Description
Fire safety in timber buildings - technical guildeline Fire safety in timber buildings - technical guideline for Europe; publishes by
for Europe SP Technical Research Institute of Sweden
Mational specifications concerning ONORM EN ONORM EN 1995-1-2 - National specifications concerning ONORM EN
1995-1-2, national comments and national 1995-1-2, national comments and national supplements, chapter 12

supplements, chapter 12
Expertise Rolling shear, H.J. Blass Expertise on rolling shear strength and rolling shear modulus of CLT panels

ONORM EN 1995-1-1_NA, chapter 7.3 ONORM EN 1895-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3
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System

113

=150 [kN/m] l

l LC2 dead load

l =horRiv l S l LC 1 self-weight structure
! Field 1 P Fleld 2 sl
777 b A
P e i
! 4500 m) v 4500 [m] L
Global utilization ratio 86
uLs ULS Fire SLS Vibration 86 Support
Product data
Section: CLT 160 L5s
Layer Thickness Orientation Material
s
§ 1 40.0 mm o C24 spruce ETA (2022)
x
~|
b 2 20.0 mm 20° C24 spruce ETA (2022)
3 40.0 mm o° 24 spruce ETA (2022)
4 20.0mm 90° C24 spruce ETA (2022)
5 40,0 mm o C24 spruce ETA (2022)
feur 160.0 mm

© 2024 - Calculatis by Stora Enso - Version 7.09.0
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siructural’building physics engineer, For more information see the Terms of Use.

by a project




Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam

University of Zagreb,

Faculty of Civil

Engineering
storaenso

Section Fire: CLT 160 LSs

1000 mm

Fire resistance class: R 60

Fire protection layering:
no additional fire protection

Material values
Material T frox
[Nfmm?]  [Nfmm?]

C24 spruce ETA (2022) 24.00 14.00

Load case groups
Load case category

LC1 self-weight structure

LC2  deadload

LG3 live load cat. A: domestic, residential areas
snow load altitude < 1.000 m a.s.l.

wind load

LC1:self-weight structure

2 2024 - Calculatis by Stora Enso - Version 7.09.0

Layer

feur
Time
ko do

[ [mm]

fraok faox
[Nimm?]  [Nimme]

0.12 21.00

Type Duration
G permanent

G permanent

Thickness
40,0 mm
20.0 mm
40.0 mm
14.0mm
114.0 mm
€0 min
Deharh

[mm]
39.0

fegok

[Nim]

2.50

Q medium term

Q shart term

a short term

Orientation
o
20°
o
a0°
datn Oeharow
[mm]  [mm]
46.0 0.0
fux frkmin

[Nfmm?®  [Nimm?]

4.00 1.25
Kmod Yiar
0.6 1
0.6 1
0.8 1]
0.9 0
0.9 0

Material

213

€24 spruce ETA (2022)

€24 spruce ETA (2022)

C24 spruce ETA (2022)

C24 spruce ETA (2022)

oty

[mm]

0.0

E.maan
[N/mm?]

12,000.00 690.00

Yaup

1.35

1.35

Gmean

[N/mm?]

07

0.5

08
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continuous load
Field Load at start
[KN/m]
1 0.80
2 0.80
LC2:dead load
continuous load
Field Load at start
[kN/m]
1 1.50
2 1.50

LC3:live load cat. A: domestic, residential areas

continuous load

Field Load at start
[KN/m]

il 4.00

2 4.00

:snow load altitude < 1.000 m a.s.l.

continuous load

Field Load at start
[KN/m]

1 1.00

2 1.00

& 2024 - Calgulatis by Stora Enso - Version 7.09.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completenass and correctness by a project
siructuralibuiding physics engineer. For more information see the Terms of Use.

114




Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam 413
University of Zagreb,
Faculty of Civil
Engineering

storaenso

wwind load

continuous load

Field Load at start

[kN/m]
1 0.20
2 0.20

ULS Combinations

Combination rule

LCO1 1.35/1.00 " LC1 + 1.35/1.00 " LC2

Lcoz2 1.35/1.00 * LC1 + 1,35/1.00 * LC2 + 1.50/0.00 * LC3

LCO3 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 *

LCO4 1.351.00 * LC1 + 1.35/1.00 " LC2 + 1.50/0.00 " LC3 + 1.50/0.00 * 0.50 * + 1.50/0.00 * 0.60 ~

LCOS 1.35M1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 *

LCOB 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * + 1.50/0.00 * 0.70 * LC3

Lcor 1.35M1.00 * LC1 + 1,35/1.00 * LG2 + 1.50/0.00 * + 1,50/0.00 * 0.70 * LC3 + 1.50/0.00 * 0.60 *

LCOs 1.35M1.00 * LC1 + 1,35/1.00 * LC2 + 1.50/0.00 *

LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * + 1.50/0.00 * 0.70 * LC3

LCO10 1.35/1.00 * LC1 + 1,35/1.00 * LG2 + 1.50/0.00 * + 1.50/0.00 * 0.70 * LC3 + 1,50/0.00 * 0.50 *

ULS Combinations Fire

Combination rule

LCO11 1.00/1.00 * LCA + 1.00/1.00 * LC2

LCO12 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3

LCO13 1.00/1.00 " LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 *

LCO14 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * + 1.00/0.00 * 0.00 *
LCO15 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 *

LCO16 1.00/1.00 " LC1 + 1.00M1.00 * LC2Z + 1.00/0.00 * 0.00 * + 1.00/0.00 * 0.30 * LC3

LCO17 1.00/1.00* LC1 + 1.00M1.00 * LC2 + 1.00/0.00 * 0.00 * + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 *

2 2024 - Calculatis by Stora Enso - Version 7.09.0
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ULS Combinations Fire

Combination rule

LCO18 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 *
LCO19 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * + 1.00/0,00 * 0.30 * LC3
LCO20 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 *

SLS Characteristic Combination

Combination rule

LCO21 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCcoz22 1.00/1.00 " LCA + 1.00/1.00 * LC2 + 1.00/0.00 * LC3 + 1.00/0.00 * 0.50 * + 1.00/0.00 * 0.60 *
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * + 1.00/0.00 * 0.70 * LC3 + 1.00/0.00 * 0.60 *
LCO24 1.00/1.00* LC1 + 1.00/1.00 * LC2Z + 1.00/0.00 * + 1.00/0.00 * 0.70 * LC3 + 1.00/0.00 * 0.50 *

SLS Quasi-permanent Combination

Combination rule

LCO25 1.00/1.00 * LC1 + 1.001.00 * LC2

LCO26 1.00/1.00 " LC1 + 1.00/1.00 * LCZ + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * + 1.00/0.00 * 0.00 *
Lcoz2r 1.00/1.00 * LG1 + 1.00/1.00 * LG2 + 1.00/0.00 * 0.00 * + 1,00/0,00 * 0.30 * LC3 + 1.00/0.00 * 0.00 *
LCoz28 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * + 1.00/0,00 * 0.30 * LC3 + 1.00/0.00 * 0.00 *

Ultimate limit state (ULS) - design results

Moments [kNm]

oy min M=-22.36 [kNm]
max M=16.13 [kNm]
-20.00—
0.0 e L B
Ll Ko =
s o 7’ .
y g 3

4 s e T y e i

20.00 %
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Ultimate limit state (ULS) - design results

40.00 — Shear force [kN]

-20.00 l
% o e

T - e
A - l'( - c

2000

40.00 -
ULS Flexural design
Field Dist.  fumx Ym Knees Keys. v Ty My Oy Ratio

[m]  [N/mm?] [ [l §] [N/mm?] [kNm] [Nfmm?]
1 45 24.00 126 0.80 1.10 16.90 -22.36 -5.88 35%
2 00 24.00 1.25 0.80 1.10 16.90 -22.36 588 35%
ULS Shear analysis
Field Dist. fux Ym Kenos fea Va Tud Ratio

[m] [N/mm?] [l H [Nfmm?] [kN] [N/mm?]
1 45 4.00 1256 080 2.56 -25.46 0.22 9% LCco2
2 00 4.00 1.25 0.80 2.56 2546 0.22 9% Lco2
ULS Rolling shear
Field Dist. fx Ym Kmoa fra Va Tra Ratio

[m] [N/mm?] [ H [Nfmm?] [kN] [Nimm?]
1 45 1.25 125 080 0.80 -25.46 0.20 25% Lco2
2 00 125 1.256  0.80 0.80 2546 0.20 25% Lcoz2

2 2024 - Calculatis by Stora Enso - Version 7.09.0
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min Q=-25 46 [kN]
max Q=25 46 [kN]

LCo2

Lco2
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Stress diagram

Flexural stress
M)

[

Flexural stress analysis

Mya = -22.36
Mz = 0.00
ha = 0.00
Oya = 0.00
Tmyd = -5.88
Omad = 0.00
Utilization ratio

Shear stress analysis

Ve= 26.46
Tod = 022
Utilization ratio

& 2024 - Calgulatis by Stora Enso - Version 7.09.0

kNm

kNm

kN

N/mm?

N/mm?

Nimm?

kN

Nimm?

Shear stress
(Mrm]

Ky =

Kmz =

fioa =
T =

foza =

vk =
¥im =

Kmod =

24.00

24.00

125

0.80

1.10

1.00

1.00

1.00

8.96

16.90

0.00

4.00

1.25

0.80

0.00

2.56

N/mm?

Ni/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

713

Rofling shear stress
[Nimm?]

@«
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Rolling shear analysis

8/M13

Vo= 2546 kN fin= 125 N/mm?
Y = 125 -
Knod = 0.80 -
T = 0.20 N/mm? fa= 0.80 N/mm?
Utilization ratio 25%

Ultimate limit state (ULS) fire design - results

-10.00 —

5.00—

Moments [kNm]

min M=-8 74 [kNm)]
max M=561 [kNm]

500—4 ; e T

10.00

-10.00 —

-5.00 —

min Q=-9.82 [kN]
max 0=9 82 [kN]

10.00 -

ULS Fire Flexural design

Field Dist. fux ¥ Kinca L
m] [Nfmm] - [] H [

1 4.5 24.00 100 1.00 1.10

2 0o 24.00 1.00 1.00 1.10
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Ty

8] [Nimim?]
1.15 30.36

1.156 30.36

My Oy Ratio

[kNm] [N/mm?]

-8.74 -5.28 17% LCO12

-8.74 -5.28 17% LCO12
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ULS Fire Shear analysis

Field Dist. f.x ¥m Kmoa L fea Va

[m]  (Nmm [ H 5] [N/mm?]  [kN]
1 45 400 100 1.00 1.15 4.60 -9.82
2 0.0 4.00 1.00 1.00 1.15 480 9.82
ULS Fire Rolling shear
Field Dist. fix ¥ Kimoa L fia Vs

[m] [Nimm?] [ 5] H [N/mm?] - [kN]
1 45 125 100 1.00 1.15 1.44 -9.82
2 0.0 1.25 1.00 1.00 1.15 1.44 9.82
Stress diagram

Flexural stress Shear stiess
[Mimm?) [MrmmT]
53
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Tva Ratio

[N/mm?]

0.14 3% Lcoiz
0.14 3% LCO12
Tea Ratio

[N/mim?]

0.14 10% Lco12
0.14 10% LCO12

Rolling shear stiess

913
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Flexural stress analysis Fire

My = 874 kNm
Mza = 0.00 kNm
Nia = 0.00 kN
L 0.00 N/mm?
Omyd = -5.28 N/mm?
Omazg = 0.00 N/mm?

Utilization ratio

Shear stress analysis Fire

Vo= -9.82 kN

Tva = 0.14 N/mm?

Utilization ratio

Rolling shear analysis Fire

Va= -8.82 kN

Ta= 0.14 N/mm?

Utilization ratio
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Tnjez =

¥n =

Kmea =

Kaysy =

Knmy =

knmz=

e =

Tnyd =

fmza =

fon =

¥

24.00

24.00

1.00

1.00

1.10

1.00

1.00

1.00

1.15

16.10

30.36

0.00

4.00

1.00

1.00

0.00

1.15

4.60

1.25

1.00

1.15

1.44

N/mm?#

N/mm?

N/mm?

N/mm?®

N/mm?*

N/mm?®

N/mm?*

N/mm?*
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Service limit state design (SLS) - design results

Deformation char [mm]

5.00—
0.00
5.00—
10.00 -
200—, Deformation g.p. [mm]
0.00
>
2.00—
4.00-
Wins: = W[char]
Field Koo Limnit Wiimit Wesie, Ratio
[l [mm] [mm]
1 [R:] L/300 15.0 7.2 48%
2 08 L/300 15.0 1.2 48%
wra = wlchar] + wlq.p.]"kdef
Field Kaar  Limnit Wimit Wiz Ratio
[l [mm] [mm]
1 o8 L/250 18.0 98 54%
2 08 L/250 18.0 9.8 55%

2 2024 - Calculatis by Stora Enso - Version 7.09.0
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min W=-0.58 [mm]
max W=7 .19 [mm]

min W=-0.01 [mm]
max W=3.30 [mm]
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W in = Wq.p.] + wlq.p.]"kdef

Field Kger ~ Limit Wi Woas: Ratio
[l [mm] [mm]

1 08 L/300 15.0 59 39%

2 08 L/300 15.0 5.9 40%

Vibration analysis

General
Total mass 10.55 [f]
Tributary width 24 [m]
Stiffness Longitudinal direction 3648.0 [kNm7
Stiffness Cross direction 448.0 [kNm?)
Modal damping 1.0 [%]
a 0.0 [1
Man weight 700.0 [N]
Modal mass 2550.8 [kg]
Analysis
Criterion Calc, Class | Class Il Class | Class Il Gl 1 Gl
Frequency criterion min 9.678 [Hz] 4.5 [Hz] 4.5[Hz] £ 1 v v
Frequency criterion 9.678 [Hz] 8.0 [Hz] 6.0 [Hz] 83 % 62 %
Acceleration criterion 0.114 [m/s?] 0.05 [m/s?] 0.1 [m/s?] 229 % 114 %
Stiffness criterion 0.215[mm]  0.25 [mm] 0.5 [mm)] l 1
Support reaction
Load case category Kmos  Aw By Cv
[kN]

self-weight structure 06 1.38 447 1.36

1.36 447 1.36
dead load 0.6 2.56 8.39 256

256 839 256
live load cat. A: domestic, residential 0.8 791 2231 T?Nn
areas

-1.09 0.00 -1.09
snow load altitude < 1.000m asl. 0.8 1.70 5.59 1.70

0.00 0.00 0.00
wind load 08  0.34 112 0.34

0.00 0.00 0.00

2 2024 - Calculatis by Stora Enso - Version 7.09.0
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Reference documents for this analysis
English titie
EN 338

EN 1995-1-1

ETA-14/0349
Expertise Rolling shear - no edge gluing, H.J. Blass

EN 1885-1-2

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
elements

Technical expertise 2434/2012 - BB: failure time i of
gypsum fire boards (GKF) according to ON B 3410

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

Mational specifications concerning ONORM EN
1995-1-2, national comments and naticnal
supplements, chapter 12

Expertise Rolling shear, H J. Blass

ONORM EN 1995-1-1_NA, chapter 7.3

Disclaimer

1313

Description
EN 338 - Structural timber 7 Strength classes

EN 1895-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

European Technical Assessment ETA-14/0349
Expertise on Rolling shear for CLT

EN 1885-1-2 - Eurocode 5 — Design of timber structures — Part 1-2:
General — Structural fire design

Verification of the load bearing capacity and the insulation criterion of CLT
structures with Stora Enso CLT

Expertise on failure time tf of gypsum wall fire boards according to ON
BE3410 and gypsum wall boards type DF according to EN 520

EN 1890 - Eurocode 7 Basis of structural design

ONORM EN 1995-1-1 - Austria - National Annex — Mationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONORM EN 1985-1-2 - Austria - National Annex - Eurccode 5: Design of
timber structures ? Part 1-2: General ? Structural fire design ? National
specifications concerning ONORM EN 1995-1-2, national comments and
national supplements

Fire safety in timber buildings - technical guideline for Europe; publishes by
SP Technical Research Institute of Sweden

GNORM EN 1995-1-2 - National specifications concerning ONORM EN
1995-1-2, national comments and naticnal supplements, chapter 12
Expertise on rolling shear strangth and rolling shear modulus of CLT panels

ONORM EN 1985-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3

The software was erealed o assisl enginears in their daily business, The software is an enginesring software thal is dealing with & very comgiex malter of struclural analysie and building physies analysis

Therefore, this software shall only be operated by skilled,

with a desp and building physics related to fimber structsres, The user of the

software is obliged to check al ingut vakies, no matter if they were given by the user or given by default by the software and all results for plausibdity.
The use of the results of the saftware should not be relied upon &s the basis lor any Gecision of action. Any use of results of the software s only allowed, if the resulls have been verified and approved

regarding by a project

physics engineer, The user has the possibiity to make print-cuts from the software. Any modification of those ae not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood Products GmbH,
nelther expressly nor implicitly, provides any warranty in terms of accuracy, valkiity, timeliness and completeness of information and data created by the software. Stora Enso Wood Products GmbH does.
also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compalibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by grss negligence or inlent ihrough Stora Erso Waood Products smbH; the Eability for slight negligence is excluded. This does nat
apply to persanal mjury. Linder the aforementioned conditions Stora Ense Wood Products GmbH is as well not liable for operational failures or the loss of programs and/or data of the user's data

processing system.

Applicable Law: These lems of use shall be govemed by the kaws of Austiia excluding however any conflicl of laws rules and any laws regarding the Convention of the Infsrnalional Sale of Goods

(CISG).
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2.5.2 Medukatna konstrukcija

2.5.2.1 Kontinuirano oslonjena ploca
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University of Zagreb,
Faculty of Civil
storaenso Engineering
System

9, =2 00 [khim]

M2

l LC3live load cal. A: domestic, residential areas

e T W T,
_7* Field 1 _7._ Field 2 7‘7'7/ Field 3 2
A B c 1}
| 6.000 [m] i 6.000 [m] " 6.000 [m| "
Global utilization ratio
uLs ULS Fire 16% SLS Vibration Support
Product data
Section: CLT 200 L5s
Layer Thickness Orientation Material
I‘? 1 40.0 mm o C24 spruce ETA (2022)
- 008 mm / 2 40.0 mm 20° C24 spruce ETA (2022)
3 40.0 mm o C24 spruce ETA (2022)
4 40.0 mm 90° C24 spruce ETA (2022)
5 40.0 mm [+ C24 spruce ETA (2022)
ter 200.0 mm
Section Fire: CLT 200 L5s
Layer Thickness Qrientation Material
i]:gé 1 40,0 mm o C24 spruce ETA (2022)
*‘- 2 40.0 mm 20° C24 spruce ETA (2022)
3 40.0 mm (1 C24 spruce ETA (2022)
4 34.0 mm 90° C24 spruce ETA (2022)
teur 154.0 mm
Fire resistance class: R 60 Time 60 min
© 2024 - Calculatis by Stora Enso - Version 7.10.0
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Section Fire: CLT 200 L5s

Fire protection layering Ko
no additional fire protection
[
1
Material values
Material fouk fiox fisok
[Nmm#]  [Nfmm#] [Nimm?]
C24 spruce ETA (2022) 24.00 14.00 0.12
Load
Load case groups
Load case category Type
LC1  self-weight structure G
LC2  dead load G
Lc3 live load cat. A: domestic, residential areas a
LC1:self-weight structure
continuous load
Field Load at start
[kN/m]
1 1.00
2 1.00
3 1.00

LC2:dead load

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0

do Derarh
[mm]  [mm]

T 39.0
feox fopax
[Nimm?#  [Nimm?]
21.00 2.50
Duration
permanent
permanent

medium term

dath

[mm]
46.0

[NS/mm?]

4.00

Kmaod
0.6
0.6

08

Aopar, v

[mm]
0.0

Fi i
[N/mm#]

125

Yint

ety

[mm]
0.0

Ed.mesn
[NimmZ]

12,000.00

Youp
1.35

1.35

Giroean
[N/mm#)

690.00

0.7

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project

structuralbuilding physics engineer. For mare information see the Terms of Use
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212

G
[N/mm)

50.00

03
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continuous load
Field Load at start
[kNim]
1 1.50
2 1.50
3 1.50

LC3:live load cat. A: domestic, residential areas

continuous load

Field Load at start
[kN/m]

1 2.00

2 2.00

3 2.00

ULS Combinations

Combination rule

LCO1 1.351.00 * LC1 + 1.35M.00 * LC2

LCo2 1.35M1.00 * LC1 + 1.35M.00 * LC2 + 1.50/0.00 * LC3

ULS Combinations Fire

Combination rule

LCO3 1.00/1.00 * LC1 + 1.001.00 * LC2

LCO4 1.00/1,00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3

SLS Characteristic Combination

Combination rule

LCOS5 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO6 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC3

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding compleleness and correciness by a project
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SLS Quasi C
Combination rule
Lcor 1.00/1.00 * LC1 + 1.00/1.00 * LC2
LCO8 1.00/1.00 * LC1 + 1.00/1.00 * LCZ + 1.00¢0.00 * 0.30 * LC3

Ultimate limit state (ULS) - design results

Moments [kNm]

-40.00

min M=-24.21 [kNm]
max M=20.61 [kNm]

Shear force [kN]
-40.00 — min Q=-23.16 [kN]

max Q=2316 [kN]

-20.00 —

20.00 —

40.00 -

ULS Flexural design

Field Dist. o ¥m Kenca Keymy Tyt Mya Oy Ratio

m Need HH H Nmmd  kNm] [Nimm?)
1 6.0 24.00 125 080 1.10 16.90 -24.21 4.58 2T% Lco2
2 0.0 24.00 125 080 1.10 16.90 -24.21 4.58 27% LCO2
a 0.0 24.00 125 080 1.10 16.90 -24.21 458 27% LCO2

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0
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ULS Shear analysis

Field Dist.
[m]
1 6.0
2 6.0
3 0.0

ULS Rolling shear

Field Dist.
[m]
1 6.0
2 6.0
3 0.0

University of Zagreb,

Faculty of Civil

Engineering
fux ¥m Kenod
[N/mm?] H [l
4.00 125 080
4.00 125 080
4.00 125 080
ik Yim Keneat
[N/mm?] 5] [l
1.05 125 080
1.05 125 080
1.05 125 080

Stress diagram

Flexural stress
mm]

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0
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foa
[N/mm?]
2.56
256

256

fea
[Nimm?]
067
067

067

Shear siress
[N/mm#]

Ve
[kN]
-23.16
-20.53

2316

Vi
[kN]
-23.16
-20.53

2316

Ted Ratio

[Nfmm?]

0.15 6% LCO2
013 5% LCO2
0.15 6% LCO2
Ted Ratio

[Nimm?]

0.14 21% LCO2
012 19% LCO2
0.14 21% LCO2

Rollng shear siiess
[Nimm#]

512
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Flexural stress analysis

My = 2421 kNm frk = 24,00 Nimm?
Mee = 0.00 kNm frkz= 24.00 Nimm?
Mg = 0.00 kN Y = 1.25 -

Kmaa = 0.80 -

Kapmy = 1.10 -

Kamy = 1.00 -

Knmz = 1.00 -

k= 1.00 -
Otg = 0.00 Nimm* fioa = 8.96 Nimm?*
Omya = 458 Nimm? fnya = 16.90 Nimm?
Omzd = 0.00 Nimm? frzd = 0.00 Nimm?#
Utilization ratio 27%

Shear stress analysis

Va= -23.16 kN fox = 4.00 Nimm*
Ym = 1.25
nod = 0.80 -
Koy = 0.00 -
Tea = 015 Nimm?* - fa= 2,56 N/imm?
Utilization ratio 6%

Reolling shear analysis

Va= -23.16 kN fu= 1.05 Nimm?

Ym = 1.25 -

Koo = 0.80 -
Tea = 0.14 N/mm? = 0.67 Nimm?*
Utilization ratio 219

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0
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Ultimate limit state (ULS) fire design - resulis

-2000—

-10.00—

Moments [kNm]

10,00

-20.00—

-10.00—

Shear force [kN]

2000

ULS Fire Flexural design

Field Dist. oy

Yo Kanes

[m]  [Nmm? ] 0]

1 6.0 24.00

2 0.0 24,00

3 0.0 24,00

ULS Fire Shear analysis

Field Dist. f.x

[m]  [Nfmm?

1 6.0 4.00

2 6.0 4.00

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0

100  1.00
1.00 1.00
1.00 1.00
Ym Kmea
- [l
100 1.00
1.00 1.00

Koy

1.10

1.10

1.10

1.16

1.15

1.15
1.15

1.15

[N/mm?]
4.60

4.60

i
[Nfmm?]
30.36
30.38

30.36

Vi
[kN]
-11.20

-9.59

My Onyd
[KNm] [N/mm?]
-11.43 494
-11.43 4,94
-11.43 4.94

Tva Ratio
[Nimm?]

013 3%
0.1 2%

Ratio

16%

16%

16%

LCO4

LCO4

M2

min M=-11.43 [kNm]
max M=9.39 [kNm]

min Q=-11.20 [kN]
max Q=1120 [kN]

LCO4
LCO4

LCO4

Any use of results of the software is only allowed, if the results have been verified and approved regarding compleleness and correciness by a project
structuralbuilding physics engineer. For mare information see the Terms of Use
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ULS Fire Shear analysis

Field Dist. fux Ym Koo ke foa Vi
[m]  [Nfmm? o [] [l [] [Nimm?  [kN]
3 00 400 1.00  1.00 115 4.60 11.20
ULS Fire Rolling shear
Field Dist.  fu ¥m Ko ke fra Vi
[m]  [Nimm?  [] [l [] [N/mm?]  [kN]
1 6.0 1.05 1.00 1.00 TS 1.21 -11.20
2 6.0 1.05 1.00  1.00 1.15 1.21 -9.58
3 0.0 1.05 1.00  1.00 1.15 1.21 11.20
Stress diagram
T i
—
L \“\
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a1z

Tud Ratio

[Nimm?]

013 3% LCO4
Tra Ratio

[Nimim?]

013 11% LCO4
o1 9% LCO4
0.13 1% LCO4

Ralling shear stiess
[Nimm?]
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Flexural stress analysis Fire

My = -11.43 kNm frk = 24,00

Mz = 0.00 kNm frke= 24.00

Nig = 0.00 kN Y = 1.00
Kmaa = 1.00
Kapmy = 1.10
Kamy = 1.00
Knmz = 1.00
k= 1.00
ks = 1.15

Oy = 0.00 Nimm? fioa= 16.10

Oimyd = 494 Nimm? fryd = 30.36

Omza = 0.00 Nimm? fnze= 0.00

Utilization ratio

Shear stress analysis Fire

Va= -11.20 kN ox = 4.00
e = 1.00
Kenoa = 1.00
Koy = 0.00
ks = 1.15

Tea = 0.13 Nimm? fia= 460

Utilization ratio

Rolling shear analysis Fire

Ya= -11.20 kN fix= 1.05
Yo = 1.00
Kmoa = 1.00
ks = 1.15

Tea = 013 Nimm? fa= 1.21

Utilization ratio

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0
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Service limit state design (SLS) - design results

Deformation char [mm)]
min W=-1.35 [mm]
max W=9.15 [mm]

10.00 -

Deformation g.p. [mm]
min W=-0.17 [mm]
max W=583 [mm]

10.00-

Wirst = Wlchar]

Field Kaer  Limit Wimit Wealc Ratio
[l [mm] [mm]

1 08 L300 200 91 45%

2 08 L300 200 4.7 23%

3 0.8 L300 200 21 46%

wnn = w[char] + w[q.p.]"kdef

Field Koot Limit Wimit Woalc Ratio
H [mm] [mm]

1 0.8 Lf250 240 137 57%

2 0.8 L/250 240 6.5 27%

@ 2024 - Caleulatis by Stora Enso - Version 7.10.0
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Win = W[char] + w[q.p.]"kdef

1112

Field Kaer  Limit Wit Wealc Ratio
[ [mm] [mm]
3 0e L250 240 138 58%
Wi fin = WIQ.p.] + W[q.p.]"kdef
Field Kaet  Limit Wimit Wealc Ratio
[ [mm] [mim]
1 08 L/300 200 104 52%
2 08 L/300 200 4.0 20%
3 0.8 L/300 20,0 105 52%
Vibration analysis
General
Total mass 4587 [i]
Tributary width 3.9 [m]
Stiffness Longitudinal direction 6336.0 [kNm"]
Stiffness Cross direction 1664.0 [kNm?]
Modal damping 4.0 [%]
a 0.1 []
Man welght 7000 [N]
Modal mass 8935.2 [kg]
Analysis
Criterion Calc. Class | Class Il Class | Class Il ClL.1  CcLn
Frequency criterion min 6.882 [Hz] 4.5 [Hz] 45([Hz] i} v v
Frequency criterion 6.882 [Hz] 8.0 [Hz] 6.0 [Hz] 116 % 87 %
Acceleration criterion 0.025 [m/s®]  0.05 [m/s*] 0.1 [m/s?] 25%
Stiffness criterion 0.182 [mm]  0.25 [mm] 0.5 [mm]
Support reaction
Load case category Kmoea  Av By Cy D
[kN]
self-weight structure 06 241 6.59 6.59 24
241 6.59 6.59 241
dead load 0.6 361 9.89 9.89 361
3.61 9.89 9.88 3.61
live load cat. A: domestic, residential 0.8 541 1430 1430 541
areas
059 111 111 059
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o - for this analysi

English title

EN 338

EN 1985-1-1

ETA-14/0349

Expertise Rolling shear - no edge gluing, H.J. Blass

EN 1995-1-2

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
elements

Technical expertise 2434/2012 - BB: failure time {f of
gypsum fire boards (GKF) according to ON B 3410

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

Mational specifications concemning @NORM EN
1995.1-2, national comments and national
supplements, chapter 12

Expertise Rolling shear, H.J, Blass

ONORM EN 1895-1-1_NA, chapter 7.3

Disclaimer

1212

Description
EN 338 - Structural timber 7 Strength classes

EN 1895-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for bulldings

European Technical Assessment ETA-14/0349
Expertise on Rolling shear for CLT

EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2:
General — Structural fire design

Verification of the load bearing capacity and the insulation criterion of CLT
structures with Stora Enso CLT

Expertise on failure time tf of gypsum wall fire boards according to ON
B3410 and gypsum wall boards type DF according to EN 520

EN 1990 - Eurocode ? Basis of structural design

ONORM EN 1995-1-1 - Ausiria - National Annex — Nationally determined
parameters = Eurocode 5: Design of timber structures — Part 1-1: General-
Commen rules and rules for buildings

ONORM EN 1985-1-2 - Ausiria - National Annex - Eurccode 5: Design of
timber structures ? Part 1-2: General 7 Structural fire design ? National
specifications concerning ONORM EN 19895-1-2, national comments and
national supplements

Fire safaty in timber buildings - technical guideline for Europe; publishes by
SP Technical Research Institute of Sweden

ONORM EN 1995-1-2 - National specifications concemning GNORM EN
1995-1-2, national comments and national supplements, chapter 12
Expertise on rolling shear strength and rolling shear modulus of CLT panels
ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined

parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3

The software was crealed to assist engineers in their daly business. The software is an engineering software that is dealing with a very complex matter of structural analysis and building physics analysis.
Therefore, this software shall only be operated by skiled, experienced engineers, with 8 deep understanding of structural engineening and bulkling physics related to timber structures. The user of the
software is obliged to check all Input values, no matter If they wese given by the user or given by default by the software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software (& only allowed, if the results have been verified and approved
regarding and by a project ilding physics engineer. The user has the possibility to make print-outs from the software. Any modification of those are not allowed
Stora Enso Wood Products GmbH does not assuma any wamanty regarding the software, The software has been developad with utmeost diligence, neverthaless Stora Ense Wood Products GmbH,
neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software. Stora Enso Wood Products GmibH does
also not assume any wamranty for the general usability of the software, is sultabiliy for a special purpose or for the compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only llable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence |s excluded. This does not
apply to personal injury. Undes the aforementioned conditions Stora Enso Wood Products GriH is as well nol liable for operational failures or the loss of programs andior data of the user's data
processing system.

Applicable Law: These terms of use shall be governad by the laws of Austria excluding however any confict of laws rules and any laws regarding the Convention of the Infernational Sale of Goods
(CISG).
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2.5.2.2 Ploca velikog raspona

storgenso

System

Marija Gulam
University of Zagreb,
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q.=2.00 [ki/m] l

g, =2.00 [khim]

}

M2

LC3 live load cal. A domestic, residential areas

LC2 dead load

LC1:self-weight structure

Vibration B Support

Thickness Orientation Material
40.0 mm [ C24 spruce ETA (2022)
20.0 mm a0® C24 spruce ETA (2022)
40,0 mm 0° C24 spruce ETA (2022)
20.0 mm a0° C24 spruce ETA (2022)
40.0 mm [ C24 spruce ETA (2022)
160.0 mm
Thickness Orientation Material
40.0 mm [ C24 spruce ETA (2022)
200 mm a0° C24 spruce ETA (2022)
40.0 mm o C24 spruce ETA (2022)
14.0 mm ag* C24 spruce ETA (2022)
114.0 mm

Q=150 :klb'n-\] l l
Fild 1 Pl Field 2 Fa¥
-,{ 3 ’E/ -
4500 [m] He 4500 [m] "
Global utilization ratio
uLs ULS Fire SLS
Product data
Section: CLT 160 L5s
Layer
; :
b —_— + 5
3
4
L}
teur
Section Fire: CLT 160 L5s
Layer
I+ —— + 3
3
4
tewr
Fire resistance class: R 60 Time
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Section Fire: CLT 160 L5s

Fire protection layering: Ka da Denaron dath [« P Gl
no additional fire protection
3] [mm]  [mm] [mm]  [mm)] [mm]
1 7 38.0 46.0 0.0 0.0
Material values
Material T frox fioox oo fo.c0x fux Frkmin Eameer Girean G maan

[Nmmf]  [Nimm®  [Nmm®] [Nimm®] [Nfmm®] [Nfmm?] [Nimm®]  [N/mm®]  [Nimm?®]  [N/mm?]

C24 spruce ETA (2022) 24.00 14.00 012 21,00 2.50 4.00 125 12,000,00 680.00 50.00
Load
Load case groups

Load case category Type Duration Kmod Yine Yaup Wy Wy ¥
LC1  seli-weight structure G permanent 06 1 1.356 1 1 1
LC2 dead load G permanent 0.6 1 1.35 1 1 1
LC3 live load cat. A: domestic, residential areas Q medium term 0.8 1] 15 0.7 0.5 03

LC1:self-weight structure

continuous load

Field Load at start
[kN/m]

1 0.80

2 0.80

LC2:dead load

continuous load

Field Load at start
[kN/m]
1 150

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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continuous load

Field

Load at start
[kh/m]

150

LC3:live load cat. A: domestic, residential areas

continuous load

Field Load at start
[kN/m)

1 2.00

2 2.00

ULS Combinations

LCO1

Lcoz

Combination rule

1.35/1.00 * LC1 + 1.35/1.00 * LC2

1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3

ULS Combinations Fire

LCO3

LCO4

Combination rule

1.00/1.00 * LC1 + 1.001.00 * LC2

1.00/1.00 " LC1 +1.00/1.00 " LC2 + 1.00§0.00 " 0.30 " LC3

SLS Characteristic Combination

LCOS

LCO8

sSLsQ

Combination rule

1.00/1.00 * LC1 + 1.00/1.00 * LC2

1.0011.00 * LC1 + 1.0011.00 *LC2 + 1.00/0.00 * LC3

Combi

Lcor

Lcos

Combination rule

1.0011.00*LC1 + 1.00/1.00 " LC2

1.00M1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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Ultimate limit state (ULS) - design results

-20.00—

=10.00 —

Moments [kNm]
min M=-14.99 [kNm]
max M=10.31 [kNm]

10.00—4

20,00

-2000 —

-10.00 —

Shear force [kN]
min Q=-17.07 [kN]
max Q=17.07 [kN]

1000 .-°

20.00 -

ULS Flexural design

Field Dist. fux

m]  [Nmm?]
1 45 24,00
2 0.0 24.00
ULS Shear analysis
Field Dist. fiy

m [N
1 4.5 4,00
2 0.0 4.00

m L Kaysy fmy.a Mya Tyl Ratio

I [ -l [N/mm?] [kNm] [N/mm?]

1.25 0.80 1.10 16.90 -14.99 =395 23% LCO2
1.25 080 1.10 16.90 -14.99 -3.95 23% LCO2
¥m Ko Toa Va Toa Ratio

H B Nmm] kN [(Nmmd

126 080 256 -17.07 0.15 6% Lco2

1.25 0.80 2,56 17.07 0.15 6% Lcoz

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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ULS Rolling shear
Field Dist. fix

[m] [N/mm?]
1 45 1.25
2 0.0 1.25

Stress diagram

Flaxural stresa
Mimm?]

Flexural stress analysis

Mya = -14.99
Mea = 0.00
Nyg = 0.00
Oa = 0.00
Omya = 395
Omzd = 0.00

Utilization ratio

Marija Gulam
University of Zagreb,
Faculty of Civil
Engineering
Ym Kmod fra
I [ [Nimm?]
125 080 0.80
125 0.80 0.80
SI’E:‘?:“?::!'QB
\‘\
_____________ 0.45-
o
kNm fon = 24.00
kNm Trkz = 24.00
kN Yo = 1.25
Keoa = 0.80
Kapny = 1.10
Knmy = 1.00
Kz = 1.00
k= 1.00
Nimm?* fioe = 8.96
Nimm? Ty ™ 16.90
Nimm?* Tnza = 0.00

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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512

Va Yoo Ratio
[kN] [N/mm?]
-17.07 013 17% LCO2
17.07 013 17% LCO2
Rolling shaar stress
Nimm?
N/mm?
Nimm?®
Nimm?#
Nimm?

e
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Shear stress analysis
Va= 17.07 kN fux = 4.00 Nimm?#
Ym = 1.25
Kemod = 0.80
Kny = 0.00
Tea = 0.15 Nimm? ta= 2.56 Nimm?
Utilization ratio 6
Rolling shear analysis
Vo= 17.07 kN fox= 1.25 Nimm?
Ym = 1.25
kmod = 0.80
Tra = 0.13 Nimm# - fra= 0.80 Nimm?

Utilization ratio

Ultimate limit state (ULS) fire design - results

Moments [kNm]
-10.00— min M=-7.24 [kNm]
max M=4 45 [kNm]

5.00 —f

so0— 2 “% T T

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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Ultimate limit state (ULS) fire design - results

-10.00—

-5.00—

Shear force [kN]

2

min Q=-8.13 [kN]
max Q=8.13 [kN]

500— "

10.00 -

ULS Fire Flexural design

Field Dist. fux

[m]  [W/mm?]
1 4.5 24,00
2 0.0 24,00

ULS Fire Shear analysis

Field Dist. f.x

[m]  [W/mm?]
1 4.5 4.00
2 0.0 4.00

ULS Fire Rolling shear

Field Dist. fix

[m]  [W/mm?]
1 4.5 1.25
2 0.0 1.25

Ym Kimoa Ky
[ [ [
1.00 1.00 1.10
1.00 1.00 1.10
Ym Kret ks
H W 8]
1.00 1.00 1.15
1.00 1.00 1.15
Ym Kirod ks
SR 8]
1.00  1.00 1.15
1.00 1.00 1.15

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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ke T
[l [M/mm?]
115 30.36
115 30.36
fox Ve
[N/mm?]  [kN]
4,60 -8.13
460 8.13

fa Ve
[N/mm?]  [kN]
144 -8.13
144 8.13

Mya
[kNm]
.7.24

-7.24

[Nfmm?]
0.12

012

[Nfmm?]
0.12

012

Oy
[Nimm?]
-4.38

-4.38

Ratio

3%

3%

Ratio

8%

8%

Ratio

14%

LCO4

14% LCO4

LCO4

LCO4

LCO4

LCO4
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Stress diagram

Flexural stress
[Mimm?]

Flexural stress analysis Fire

Mya= 724 kNm
Mza = 0.00 kNm
Nia = 0.00 kN

Oig = 0.00 N/mm?*
Omya = -4.38 Nimm?*
Omza = 0.00 Nimm?

Utilization ratio

& 2024 - Calculatis by Stora Enso - Version 7.00.0

Shaar strass
[Himme|

fok =
Tmkz =
Ym =
Kot =
Keuy =
Knmy =

Knma =

ks =
fioe =
Trmya =

fnza=

24.00

24,00

1.00

1.00

1.10

1.00

1.00

1.00

1.15

16.10

30.36

0.00

Nimm?#

N/mm?#

Nimm?

N/imm?

Nimm?

Rolling shear stress
[Nimm?]

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and carreciness by a project
structural/building physics engineer. For more information see the Temms of Use,
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Shear stress analysis Fire

Va= -8.13 kN fux = 4.00 Nimm#
¥m = 1.00
Kemod = 1.00
Koy = 0.00
= 1.15
Tea = 0.12 Nimm* fua= 4.60 Nimm®
Utilization ratio 3%

Rolling shear analysis Fire

Va= -8.13 kN fix= 1.25 Nimm?#

Ym= 1.00

Kot = 1.00 -

ks= 1.15
Ta= 0.12 N/mm?* fa= 1.44 Nimm?
Utilization ratio 8¢

Service limit state design (SLS) - design results

500 — Deformation char [mm)]
min W=-0.09 [mm]

max W=4.27 [mm]

5.00-

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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Service limit state design (SLS) - design results

Deformation q.p. [mm]

min W=0.00 [mm]
max W=2 58 [mm]

2,00 §
4,00
Winst = W[char]
Field Kaer  Limit Wit Weak: Ratio
[ [mm] [mm]
1 0.8 L300 15.0 42 28%
2 0.8 Lf300 15.0 43 28%

win = w[char] + wq.p.]"kdef

Field Kaer  Limit Whirit Weak: Ratio
[ [mm] [mm]

1 0.8 Li250 18.0 6.3 35%

2 0.8 L/250 18.0 6.3 35%

Wratin = W[G.p.] + Wlq.p.] kdef

Field Kaee  Limit Wit Woaks Ratio
[ [mm] [mm]

1 0.8 L300 15.0 46 3%

2 0.8 L/300 15.0 46 3%

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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Vibration analysis

General

Total mass

Tributary width

Stiffness Longitudinal direction
Stiffiness Cross direction
Maodal damping

a
Man weight
Modal mass

Analysis
Criterion
Frequency criterion min
Frequency criterion

Acceleration criterion
Stiffness criterion

Support reaction

Load case category
self-weight structure

dead load

Engineering

Calc.

9,678 [Hz]
9,678 [Hz]
0.114 [mis?]
0.215 [mm]

06

06

live load cat. A: domestic, residential 08

areas

Ref d for this

English title
EN 338

EN 1985-1-1

ETA-14/0349

Expertise Rolling shear - no edge gluing, H.J. Blass

EM 1995-1-2

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT

elements

& 2024 - Calculatis by Stora Enso - Version 7.00.0
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Class |
4.5 [Hz]
8.0 [Hz]
0.05 [m/s?]
0.25 [mm]
Ay By
[kN]
1.36 4.47
1.36 4.47
2,56 8.39
2.56 8.39
395 11.18
-0.55 0.00
Description

1112

1055 [
24 [m)
3648.0 [kNm?]
448.0 [kNm?]
1.0 (%)
0.0 []
700.0 [N]
2550.8 [kg]

Class Il Class | Class Il ClLI  CcLu
4.5[Hz] 16 6% v v
6.0 [Hz] 83 % 62%

0.1 [m/s?] 229 % 114 %

0.5 [mm] :! 3

2.56
2.56

305

-0.55

EM 338 - Structural timber 7 Strength classas

EN 1885-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

Eurcpean Technical Assessment ETA-14/0349

Expertise on Rolling shear for CLT

EN 1995-1-2 - Eurccode 5 — Design of timber structures — Part 1-2:
General — Structural fire design

Verification of the load bearing capacity and the insulation criterion of CLT

slructures with Stora Enso CLT
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for this
English title Description

Technical expertise 2434/2012 - BB: failure time tf of  Expertise on failure time tf of gypsum wall fire boards according to ON
gypsum fire boards (GKF) according to ON B 3410 B3410 and gypsum wall boards type DF according to EN 520

EN 1990 EN 1990 - Eurocode ? Basis of structural design

ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters - Eurocode 5: Design of timber structures - Part 1-1: General-
Common rules and rules for buildings

ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures ? Part 1-2: General ? Structural fire design ? National
specifications concerning ONORM EN 1895-1-2, national comments and
national supplements

Fire safety in timber buildings - technical guildeline Fire safety in timber buildings - technical guideline for Europe; publishes by

for Europe SP Technical Research Institute of Sweden
National specifications conceming ONORM EN GNORM EN 1895-1-2 - National specifications concerning ONORM EN
1885-1-2, national comments and national 1985-1-2, national comments and national supplements, chapter 12

supplements, chapter 12
Expertise Rolling shear, H.J. Blass Expertise on rolling shear strength and rolling shear modulus of CLT panels

ONORM EN 1995-1-1_NA, chapter 7.3 ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3

Disclaimer

The software was created to assist engi in their daily business. The sofftware is an engineering software that is dealing with a very complex matter of stuctural analysis and building physics analysis.
Therefore, this software shall only be operated by skiled, experienced engineers, with a deep understanding of structural engineering and buikfing physics related to limber stuctures. The user of the
software is obliged to check all input values, no matter if they were given by the user or given by default by the scftware and al results for plausibility.

The use of the results of the software should not be reled upon as he bass for any decision of action. Any use of results of the software is only allowed, if the resulls have been verified and approved
regarding and by a project i physics engineer. The user has the possibility to make print-outs from the software. Any modification of those are not allowed.
Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmast dilgence, nevertheless Stora Enso Wood Products GmbH,
naither expressly nor implicitly, provides any warranty In terms of acsuracy, validity, timeliness and completeness of information and data created by the software. Stora Enso Waod Products GmbH does
also not assume any warranty for the general usabilly of the software, s suitabibly for 2 special purpose or for the compalsbiity of the software with the ones of third parly producers or providers.

Stora Enso Woad Products GmbH is only Rable for damages caused by gross negligence or intend through Stora Ense Wood Products GmibH; the liability for sight negligence is exchided. This does not
apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of programs andior data of the user's data
processing system

Apglicable Law: These lerms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the Intemational Sale of Goods
(CISG)
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2.5.3 Celi¢na greda
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System

l Q=300 el l LC4 snow load altitude < 1.000 m as |

l q.=0 60 [kNim| l LCSwind load

l 9.=6.00 o l LC3ive load cat. A- domestic, residential areas

l Aamh0 Dy l LC2 dead load

l bl l LC1 self.weight structure

,.77 Field 1 ._,

% o

T 7 600 |m] !
Global utilization ratio
uLs SLS
Section
Name Height Width t tw Area |, Iz Wy W, b la Iy [ Wi  Wia

[mm] [mm] [mm [mm [em®]  [em*  [em' [em® [ecm® [cmf] [em* [em] [em] [em® [cm?*
HE-A 280 270 280 13 8 97.26 13670 4763 1013 3402 785400 621 1186 07 1112 51841
Material values
Material Tk fuak Eamean G
[N'mm?]  [Nimm?®]  [Nimm?®]  [Nfmm?]
Steel S355 355.00 510.00 210,000.0 80,700.00
Load
Load case groups
Load case category Type Duration Kmod Wint Youp Wa
LC1  self-weight structure G permanent 1 1 135 1
LC2 deadload G permanent 1 1 1.35 1
© 2024 - Calculatis by Stora Enso - Version 7.09.0
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Load case groups
Load case category Type Duration Kmaod Wit Youp Yo W Yo
LC3 live load cat. A: domestic, residential areas Q medium term 1 1] 18 0.7 0.5 03
LC4  snow load altitude < 1.000 m as.l. Q short term 1 1] 15 0.5 02 0
LC5  wind load Q short term 1 1] 1.5 06 0.2 1]

LC1:self-weight structure

continuous load

Field Load at start
[kNJm]
1 0.76

LC2:dead load

continuous load

Field Load at start
[kN/m]
1 4.50

LC3:live load cat. A: domestic, residential areas

continuous load

Field Load at start
[kN/m)
1 6.00

LC4:snow load altitude < 1.000 m a.s.l.

@ 2024 - Calculatis by Stora Enso - Version 7.08.0
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continuous load
Field Load at start
[kNim]
1 3.00
LC5:wind load
continuous load
Field Load at start
[kNim]
1 0.60

ULS Combinations

Combination rule

LCO1 1.35/1.00 * LC1 + 1.35/1.00 * LC2

Lco2 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3

LCO3 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1,50/0.00 * 0.50 " LC4

LCO4 1.35M1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0,50 * LC4 + 1.50/0.00 * 0.60 * LCS

LCOS 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4

LCOB 1.35/1.00 * LC1 + 1.35/.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC3

LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LCZ + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 " LC3 + 1.50/0.00 * 0.60 * LCS

LCos 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5

LCO8 1.35/1.00 * LC1 + 1.35M1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC3

LCO10 1.35M1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC3 + 1.50/0.00 * 0.50 * LC4

ULS Combinations Fire

Combination rule

LCO11 1.00/1,00 * LC1 + 1.00/1.00 * LC2

LCO12 1.00/1.00 * LC1 + 1.00/11.00 * LC2 + 1.00/0.00 * 0.30 * LC3

LCO13 1.00/1.00* LG1 + 1.00/1.00 * LC2 + 1,00/0.00 * 0.30 * LC3 + 1,00/0.00 * 0.00 * LC4

LCO14 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LCS

@ 2024 - Calculatis by Stora Enso - Version 7.08.0
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ULS Combinations Fire

LCO15

LCO16

Lcoi?

LCO18

LCO19

LCOZ20

Combination rule

1.00/1.00* LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4

1.00/1.00* LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC3

1.00/1.00* LC1 + 1.00/1.00 * LCZ + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC5

1.00/1.00 * LG1 + 1.00/1.00 * LC2 + 1,00/0.00 * 0.00 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2Z + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 * LC3

1.00/1.00* LC1 + 1.00/1.00 * LCZ + 1.00/0.00 * 0,00 * LC5 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 " LC4

SLS Characteristic Combination

Combination rule

Lco21 1.00/1.00 * LC1 + 1.00/1.00 * LC2
Lco22 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1,00/0.00 * LC3 + 1.00/0.00 * 0.50 * LC4 + 1.00/0.00 * 0.60 * LC5
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2Z + 1.00/0.00 * LC4 + 1.00/0.00 * 0.70 * LC3 + 1.00/0.00 * 0.60 * LC5
LCO24 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.70 * LC3 + 1.00/0.00 * 0.50 * LC4
SLS Quasi: [o:

Combination rule
LCO25 1.00/1.00 * LC1 + 1.00M1.00 " LC2
LCO26 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LCS
Loco27 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC5
LCO28 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.00 * LC4
Flexural design
Qkl = Comb, LCO4
Mes = 136.43 kNm Meg = 350,62 kNm
Ratio % 100 %
Utilization ratio 38%
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Shear analysis
Qkl = 3 Comb LCO4
Ved = 71.80 kN Vag = 650.54 kN
Ratio 11 % 100 %
11%
Flexural design + Shear analysis
Qkl = 3 Comb LCO4
Vea = 78 kN Vg = 650.54 kN
Mea = 135.06 kNm Meg = 35062 kNm
Ratio 38 % 100 %
Utilization ratio 38%
Lateral torsional buckling design
Qkl = 3 Comb, LCOD4
N yeq = 0.00 kN N yry = 0.00 kN
N 2gq = 0.00 kN N 2y = 0.00 kN
M yea = 136.43 kMNm M yra = 32269 KNm
Ratio 42 Y 100 %
Utilization ratio 42%

Service limit state design (SLS) - design results

Deformation char [mm]

19.00—

20.00 -
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Service limit state design (SLS) - design results

Deformation g p. [mm]

min W=0.00 [mm]
max W=1069 [mm]

10.00—| LT o=

20.00

Wit = W[Char]

Field  Limit Whimit Wale Ratio
[ [mm] [mm]
1 L/300 253 19.9 T8%
Support reaction
Load case category Kemod Ay By
[kN]
self-weight structure 1 290 2.90
2.90 290
dead load 1 17.10 1710
17.10 17.10
live load cat. A: domestic, residential 1 22.80 2280
areas
0.00 0.00
snow load altitude < 1.000 m a.s.l. 1 1140 1140
0.00 0.00
wind load 1 228 228
0.00 0.00
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Ref ‘ for this analysi
English title Description
EN 1993-1-1 EN 1993-1-1 - Eurocode 3: Design of steel structures - Part 1-1: General
rules and rules for buildings
EN 1990 EN 1990 - Eurocode 7 Basis of structural design
Disclaimer

The software was created o assist engineers in their daily business. The software is an engineering saftware that is dealing with a very compiex matter of structural analysis and buikding physics analysis.
Therelore, this software shall only be operaled by skilled, wilh a deep ing of struciural engineering and building physics related to imber strsctures. The user of the
software is cbliged to check all input values, no matter if they were given by the user or given by default by the software and all results for plausibdity.

The use of the results of the software should not be refed upon as the basis for any decision or action, Any ese of results of the software is only allowed, if the esults have been verfied and approved
regarding and by & project physics engineer. The user has the possibiity 1o make print-outs from the software. Any modification of those are not allowed.
Stora Enso Wood Products GmbH does not assume any wamanty regarding the software. The software has been developed with utmost diigence, nevertheless Stora Enso Wood Products GmbH,
neithar expressly nor implicitly, provides any warranty in terms of accuracy, validity, imeliness and completeness of infermation and data created by the software. Stora Enso Wood Products GmbH doas
alse not assume any warranty for the general usability of the software, #s suitability for a special purpcse or for the compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH ks only liable for damages caused by gross negligence or intent through Stora Enso Woed Products GmbH; the lisbility for slight negligence ts excluded. This does not
apply o personal injury, Under the aforementioned condilions Stor Enso Wood Products GmbH is as wedl nol liable for operalional failures or the loss of programs andior data of the user's data
procassing system.

Applicable Law: Thase tarms of use shall ba govemed by the laws of Austria excluding however any conflict of laws rulas and any laws regarding the Canvention of the Infemational Sale of Goads
(CISE).
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2.5.4 Zid s otvorom

Marija Gulam Modek: Daote 2082024  Poge 9
diplemski_zgradaA| Sheat 1
TIMBER
1 Timber Design om
L DESIGN SITUATIONS
DS EN1990 | Base + Timber | CEN | 20104 To EN 1995 | HRN | 201503 Combinations to Design
Mo, Design Situation Type Design  Active Situation Type for Enumeration Method
1 BLES ULS (STRIGED) - Permanent & [ | mussE ULS (STRIGED) - Parmanent | All
and transient - Eq. 6.10 and transient
2 SEh 515 - Charactenstic = i SN 5LS - Charactenstic Al
3 EL97 SLS - Quasi-permanent 4] [¥]  S@e1 SLS - Quasipermanent 1 Al
4 BT 5LS - Frequent base 1) = BN SLS - Vibration All
] B8 5LS - Quasi-permanent base & [ SO0 SLS - Quash-permanent 1 -]
6 B0 SeismicMass Combination - O [F | waee8 ULS (STRIGEO) - Accidental
psiEl
7 BEBS ULS (STRIGED) - Seismic i [ mussE ULS (STRIGED) - Permanent | All
and transient
2 MATERIALS
Legend  Material To Ma
& Concrete Setfings No. Name Options Comment
[ Stiffness modification 1 24 BBS XL B | Timber @
2 C24 BBS XL B I Timber ]
a B GL32h B B Timber )
4 WG5S [ Concrete
% THICKNESSES
| Thick. To  Use Other Thick.
No. Mame Type Material Design  d [mm] for Design
1 Layers | d : 220.0 mm | Layers: T M Layers B -
2 Layers | d : 1400 mm | Layers: 5 M Layers | =
3 M Uniform | d: 200.0 mm| 4 - C35M45 Unifom m o4 B e
1.4 Results a0
141 DESIGN RATIOS ON SURFACES BY DESIGN SITUATION Timber Design
Design ~ Surface  Point Point Coordinates [m] Loading Layer Design Check
Situstion  Mo. No. X ¥ z No. No. | Side  Ration[-]  Type Description
ULS (STRIGEQ) - Permanent and fransient - Eq. 6.10
Ds1 103 4869 665 21176 0471 COd6 2 Baottom 0.000 » ULDMO0. Ulimate: Limit State | Negligible stresses
00
494 6650 24176 2500 CO2 2 |Tep 0.061 « UL1100. Uttimate Limit State | Tension along grain
00
anr 6659 21176 3300 ©03 1| Top 0.247 » UL1300. Uttimate Limit State | Gompression along grain
00
6658 21476 3300 CO3 2 Top 0.153 v
00
6650 21476 3300 CO3 3 Middle 0.063 « UL3020. Ulimate Lirmit Stale | Shear in x2-plane
00
4923 6650 27176 2829 CO3 5 Bottom 0421~ UL3N0. Ulimate Limit State | Shear in xy-plane | Failure
1861 6880 26176 -2500, CoO3 2 Bottom 0.009 » UL3400. Utimate Limit State | Shear in xz-plane and xy-plane
00
f=.rg 6659 27176 -3300 ©co2 2 Tap 0.128 v UL4100. Utimate Limit State | Bending alcng grain
L
4514 6660 24076 2500 CO15 2 Top 0.056 v ULS100. Ulimate Limit State | Bending and lension along grain
00
an 6658 21176 3300, CO3 1 Top 0302 v ULGI00. Utimate Limit State | Bending and compression along
00 grain
Ds2 103 anr 6650 21176 3300 CO48 0.000 + SE0S00. Senviceskbility | Negligible defiections
o
44 66600 2476 2500 CO%0 0.026 « SE5000. ality | Combi of actions ‘Che |
01 Deflection in z-direction
ELS - Quasi-permanent
Ds3 103 Eigs 6658 21176 3300 CO95 0,000 « SE0S00. Serviceability | Negligible defledions
00
4914 6650 176 2500 OONFT 0,022 « SES000. ility | Combi of actions Q)
02 1" | Defiection in z-direction
wwrw.dhubal.com ¥ RFEM 6.07.0002 . Gararal 30 siruchunes solvad uaing FEM | |@
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Mq'iiu Gulam Model: Dote 2082024 Page 2/¢
diplomski_rgrodaAl Sheet 1
TIMBER
il DESIGN RATIOS ON SURFACES BY DESIGN SITUATION Timber Design
Design  Surface  Point Peint Coordinates [m] Loading Design Check
Situation Nao. Mo. X Y Z Na. No. Side Ratio r [-] Type Description
SLS - Frequent base
Ds4 103 amr 6659 21176  -3300 CO42 0.000 « SEDSD0. Senviceability | Neglgible deflections
00
4614 6660 24176 -2500 CO185 0,023 v SEB000. Serviceability | Vibration in z-direction
00
SLS - Quast-permanent base
DSs 103 an 6659 21176  -3.300 CO158 0.000 + SE0S00. Servicoability | Neghgible deflections
0o
ULS (STRIGEQ) - Sessmic
Ds7 103 4014 6660 24176  -2500 RCH 1 Top 0.000 ~ ULD100.  Utimate Limit State: | Negligible stresses
oo
1963 6659 26176 0000, RCH 1 Top 0.200 » UL1100.  Uttimate Limit State | Tension along grain
00
B.659| 2B1TE 0000, RC3 1 Top 0.257 »| UL1300. Uttimate Limit State | Compression along grain
oo
387 6659 2776 -3300) RC2 2 | Top 0.073 » UL3010. Uttimate Limit State | Shear in yz-plane
00
6659 27176 -3.300 RC2 3 Middle 0,080 + UL3020. Utimate Limit State | Shear in xz-plane
00
4891 6659 27176 1414 RC3 1 Top 0,138 v UL3110. Uttimate Limit State | Shear in xy-pliane | Failure
00 mechanism 1
6659 27176 1414 RC3 1| Mdde 0.019 + UL3400. Ultimate Limil State | Shear in xz-plane and xy-plane
00
368 6659 27176 0000 RC3 1 Top 0.040 ~ L4100, Ultimate Limil State | Bending along grain
00
1063 6.650 28178 0000 RCH 1 Top 0.225 «+| L5100, Utimate Limit State | Bending and tension along grain
0o
6659 26176 0000, RC3 5 Bottom 0.282 + ULE100. Ultimate Limit State | Bending and compression along
00 grain
142 DESIGN RATIOS ON SURFACES BY THICKNESS Timber Design
Thick. | Surface  Point Point Coordinates [m] Design | Loading Design Check
Ne. Mo No. X ¥ 2 Situation Mo, No. | Side  Ration[-]  Type Description
Layers | d: 140.0 mm | Layers: 5
2 103 4869 BE5S| 2176 0471 DS1 COdE 2 0.000 «  ULOI00. | Ultimate Limit State | Neghgible stiresses
00
1963 BB59| 26176 0000 DSs7 RC1 1 Top 0.200 « UL1100.  Ulimate Limit State | Tension along grain
00
6659 26176 0000 DSs7 RC3 1 | Top 0.257 » UL1300. Uimate Limit State | Compression alcng
00 grain
T 6658 21176 -3300 DSV co3 2 Top 0153 ~ UL30M0. Uitrnate Limit State | Shear in yz-plane
00
6659 21176 -3300 DS1 cOo3 3 IMickdle: 0.063 »  UL3020.  Utimate Limit State | Shear in xz-plane
oo
4881 6659 2ZTA76 1414 DST RC3 1 Top 0,138 »  UL3110. | Ulimate Limit State | Shear in xy-plane |
00 Failure mechanism 1
6.658 27 ATE -1414 Ds7 RC3 1 Middle 0.019 ~ UL3400. Ulimate Limit State | Shear in xz-plane and
00 xy-plane
287 6659 2ra7e  -3300 DS1 coz2 2 Top 0428 «  UL4100. | Ulimate Limit State | Bending along grain
00
1963 6.650 26176 0.000 Ds7 RCA 1 Top 0.225 «  ULS100. Ulimate Limit State | Bending and tension
kr BB59| 21178 -33000 DS1 co3 1 Top 0.302 « ULE100.  Ultimeate Limit State | Bending and
00| compression along grain
6659 21176 3300 DS2 (wel:} 0.000 ~ SE0S00. Serviceability | Neglgible deflections
00
4914 BBE0| 24176 -2500 DS2 CO90 0.026 ~ SES000. | Senviceability | Combination of actions.
B.BBD| 24178 -2500) Ds3 conr 0.022 ~ SESD00. | Serviceshility | Combination of actions
02 ‘Quasi-permanent 1' | Deflection in z-
direction
B.6E0| 24176  -2500 DS4 Co1ss 0.023 ~ SEEDOD.  Serviceakility | Vibration in z-direction
0o
143 DESIGN RATIOS ON SURFACES BY SURFACE Timber Design
Surface | Point Point Coordinates ] Design | Loaing Design Check
No. No. K Y 2 Situation  Ne. MNo. | Side  Raton[-] @ Type Description
620,527,2933,2031 2932 2640,534 2604 | Standard | Plane | 2 - Layers | d : 140.0 mm | Layers: 5
108 4889 6659 21176 0471 D51 CO4B 2 Bottom 0.000 + ULD100.  Uttimate Limit State: | Negligible stresses
00
1963 6659 26176 0000 DS7 RCA 1 |Top 0.200 + ULT100.  Uttimate Limit State | Tension along grain
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Marija Gulam Maodel: Dale 2082024 Page 39
LA | diplomski_zgradoAl Sheat 1
= —

Diubal
TIMBER
143 DESIGN RATIOS ON SURFACES BY SURFACE Timber Design
Surface | Point Point Coordinates [m] | Design | Loading | Layer Design Check
No. No. X Z  Situation  No. No. | Side  Ration[-] = Type Description
103 00
6655 26176 0000 DS7 RC3 1 Top 0.257 ~ UL1300. Ultimete Limit State | Compression along grain
00
anr 6688 21476 3300 DS1 co3 2 Top 0152 »  UL3010. | Utimate Limit State: | Shear in yz-plane
00
6659 2476 -3300 DS1 c0o3 3 Midcle 0063 + UL3020. | Utimate Limit State | Shear in xz-plane
0o
4891 6650 27178 1414 DST RC3 1 | Top 0138 «  UL3M0. | Utimate Limit State | Shear in xy-plane | Failure
00 mechanism 1
6659 27476 1414 DST RC3 1 Middle: 0019« UL3400. | Ultimate Limit State | Shear in xz-plane and xy-plane
00
287 6859 27176 -3300 DS co2 2 |Top 0128 «  LL4100. | Utimate Limit State | Banding along grain
00
1983 665 281TE 0000 DsT RC1 1 Top 0225 + UL5100. Utimate Limit State | Bending and tension along grain
00
7 669 21476 -3300 D51 co3 1 Top 0302 « LULB100. | Utimate Limit State | Bending and compression along
00 grain
6688 21176 3300 DS2 | ©CO48 0000 v SE0S00. Senviceability | Neghgible defections
00
4914 6660 24176 -2500 DS2 Co90 0026 « SE5000. i ity | C 1 of actions 'Cl
01 | Deflection in z-diresction
6660 24176 -2500 DS3 Coar 0022 ~ SES000. i ility | C of actions 'Quasi-p
02 1'| Deflection in z-direction
6680 24176 2500 DS4 | COISS 0023 ~ SEBDOD.  Serviceability | Vibration in z-direction
00
144 GOVERNING INTERNAL FORCES BY SURFACE Timber Design
Suface  Point Point Coordinates [m]  Design | Loading Moments [kMmim] Shear F. [kN/m] Aodial Forces [kNm] Design Check
No. Mo, x b 2  Sluation  MNa. M my Py i ¥y e My My Ration[- Type  Description
103 4860 | GBS0 21476 0471 DS1 | CO46 | 0016 006 -0007 0060 0011 -108975 -0624| 0110 0000 ULDID Wimste Limit
000 State|
Neglighle
stresses
1963 6659 26176 0000 DS7 RC1 0730 0010 -0024 0040 0003 266104 37612 38489 0200 UL1M00 Uimate Limit
4 00 Swate | Tension
along grain
6659 26176 0000 DST RC3 0F22 0009 0032 0036 0003 240786 37189 40935 0257 UL130 Ulimate Limit
B 000 State |
alang grain
am 665 21176 -3300 DS1 coa 2618 0437 -0651 -10766 -0.337 -346424 10224 BAX3 0153 UL30T  Uimate Limit
4 0.00 State | Shear
in y2-plane
6659 2176 -3300 DS1 [#ec] 2616 0437 0651 -10766 -0.337 -3M46424 10224 BAZE 0063 ULI0Z Ulimabe Limit
4 0.00 State | Shear
in z-plane
4891 6659 776 1414 DST RC3 0332 0195 0059 0835 0591 38153 2704 49930 0138 UL3NMO0 Ukimabe Limit
00 State | Shear
in xy-plane |
Failure
mechanism 1
6B50 27476 4414 DS7 | RC3I | 0332 0195 0050 0935 0591 38153 2704 49930 0019 ULMO0 Uiimste Limit
0.00 State | Shear
inz-plane
and xy-plane
387 6659 Z7A76 3300 DS1 COoz | 0308 1981 0523 T84 0041 200679 -12106 10525 0128 UL410 Uimate Limit
9 0.00 State |
Bending along
grain
1963 665 26176 0000 DS RCA 0730 0010 -0024 0040 0003 266104 37612 38489 0225 ULSI0 Ukimate Limit
4 0.00 State|
Bending and
tension along
gan
an 6659 21176 -3300 DS1 Co3 2616 | 0437 0651 10766 -0.337 -346424 | 10234 BA3E 0302 ULBI0 Uimate Limit
7l 000 State|
compression
along grain
6650 21176 -3300 DS2 | CO48 0867 -0.945 -0.246 -3682 -0.18-120674 3797 2798 0000 SEOSD Senviceability |
4 0.00 MNegighie
deflections
4914 66680 24176 -2500 DS2 COs0 0008 0029 0000 -0035 -0.001 -0080| 14081 -0007 0026 SES0 Serviceability |
0.01 Combination
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Marija Gulam Model: Dake 2082024 FPoge 479
diplomski_zgradad] Sheal 1
TIMBER
144 GOVERNING INTERNAL FORCES BY SURFACE Timber Design
Surface  Point Point Coordinates [m]  Design Loading Moments [kNmvm)] Shear F. [kN/m] Axial Forces [kNm] Design Check
Mo. Mo. X Y Z  Situation No. me my ey e v e n M Ration[- Type Description
103 of actions
‘Characteristic’
| Deflection in
2Z-direction

CO137 | 0008 0020 0000 -0036 40002 0113 20898 0010 0022 SES0 Serviceability |
0.02 Combination

6660 24176 -2500 DS4 CO155 0002 0005 0000 0007 -0.001 -0052 M344 0005 0023 SEEO0 Serviceability |
0.00 Vibration in z-
direction
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Marija Gulam Medel: Dole 2083024 Poge 50
diplamski_zgradaal Sheel 1
MODEL
5 SURFACE NO. 103 | DS7 | RC3 | MESH NODE NO. 1963 | ELEMENT NO. 4196 | UL6100 Timber Design

Design Check ULG100 | EN 1395 | HRN | 2015-03

Uktimate Limit State
Bending and compression along grain

feak

feod = Ko © —
21000 N fmm?*
110 « —

120

= 19.250N;mm?

fra0k

fmid Kmad ™
24.000N/mm?®
110 - - -

0.531N/mm?
22.000N/ mm?

feng  Design compressive strength along grain

Kined  Modification factor

fox  Characteristic compressive strength along grain
Vi Partial factor

frnd  Design bending strength slong grain

fmox  Characteristic bending strength along grain
O:nd Design compressive stress along grain

Ohng Design bending stress along grain

wwew.dlubal.com ¥ RFEM 6.07.0002 - Ganeral 30 simucsures sobved using FEM
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Marija Gulam Modal: Dot 2082024  Poge &/9
diplamski_zgradaAl Shoet :
MODEL
14 SURFACE NO. 103 | DS7 | RC3 | MESH NODE NO. 1963 | ELEMENT NO. 4196 | UL1300 Timber Design
Design Check UL1300 | EN 1995 | HRN | 2015-03
Ultirmate Limit State
Compression along grain
frak
Tend = K
™
110 21.000N/mm*
120
= 19.250N/mm?
i locaal
fed
|-4.945 N/mm?
© 10.250N/mm?
= 0257
N o= 0267 1
feod  Design compressive strength along grain
ke Madification factor
feox  Characterictic compressive strength along grain
M Partial factor
O Design compressive stress along grain
| wwwdlubal.com [¥ RFEM 6.07.0002 - General 30 struchures sohved using FEM ] @
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Marija Gulam Modal: Dale 20832024 Poge 7/9
diplomski_zgrodaAl Sheet |
MODEL
17

SURFACE NO. 103 | D52 | CO90 | MESH NODE NO. 4914 | ELEMENT NO. 4219 | S5E5000.01 Timber Design

Design Check SE5000.01 | EN 1995 | HRN | 2015-03
Senviceability

Combination of actions ‘Characteristic’ | Deflection in z-direction

Desi ituation: Characteristic

Surface type: Double-supported
1
|/ Winst,limit.z
6.000m
300.00

= 200mm

Winst limit.2

|Wingt.z
Winstlimiz
0.5 mm|
20.0mm
= D.026

Lirmit value of deflection
Reference length

Lirmit value criterion

Deflectian

weww.dlubal com ¥ #Fem 6.07.0002 - General 30 siructures solved using FEM | @
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Maerija Gulam Model: Date 2082024 Page 8/v
diplomski_zgradaAl Sheet 1
MODEL
18 SURFACE NO. 103 | DS1 | CO1 | MESH NODE NO. 1963 | ELEMENT NO. 4196 | UL6100 Timber Design

Design Check ULG100 | EN 1995 | HRN | 2015-03

Uttimate Limit State
Bending and compression along grain

frg = Eag? fenk
™
21.000 N/mm?
= os0. —
= 10.500N/mm?
i i ok
™
24 000N /mm?
= e 120
= 12.000N/mm?

|oe 0] rb0.4]
L L

feng fond
|-1371N/mm?| | -0.015 N /mm?
T T10500NfmmE | 12.000N/memd
= 0132
AW o= 0IR <1

fopg  Design compressive strength along grain

Emad  Modification factor

feak  Characteristic compressive strength along grain
m Partial factor

fmoa  Design bending strength along grain

fmok  Characteristic bending strength alang grain
04 Design compressive stress along grain

Oyad  Design bending stress along grain

www.dlubal.com RFEM 6.07.0002 - General 3D structures salved using FEM I @
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Marija Gulam Model: Dol  208.2024  FPoge 2%
diplomski_zgradoAl Shest |
MODEL
L SURFACE NO. 103 | D51 | €O1 | MESH NODE NO. 1963 | ELEMENT NO. 4196 | UL1300 Timber Design

Design Check UL1300 | EN 1995 | HRN | 2015-03

Ultimate Limit State
Compression alang grain

feok

fepd = Kmed
™

21.000 N/mm?
1.20
= 10500N/mm?

“e0d

fe,a
1371N/mm?
10,500 N/mm?
- 0an

n = 0131 <1

feod  Design compressive strength akong grain

kmed  Modification factor

feax  Characteristic compressive strength along grain
va  Partial factor

Design eompressive stress along grsin

I www.dlubal.com I RFEM 6.07.0002 - General 3D struchires solved using FEM I ‘ %
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Dimenzioniranje nosivih dijelova konstrukcije

2.5.5 Stupovi

Marija Gulam Model: Dot 2082024 Poge 18
diplomski_zgrodaAl Shest 1
MODEL
1 Types for Timber Design =’
LY, SERVICE CLASSES
Class. Assigned to Service Class
No. Members Member Sets Surfaces Surface Sets Type Comment

1 Service Class 1 (Mermibers - 1-13 | Surfaces -
1-14,20-81,43-53,70-78,97-104, 106-114, 116-118,120-1.29, 1:39-142,154-157, 155-192,204-206,208-214,216-223,225-231,233-236,257,250,2
B2-273,296-304,315-343, 348-354, 366-381 383427 526)

113 1-14,20-11 43-53,70- 1-Dry
TBAT-104,106-114,11
6-118,120-129,138-1
42,154-157,158-192,
204-206.208-214 216
22322521, 23323
6,257,258 262-273,29
8.304,315-343,348-3
64,366-381,383427,
526
2 Timber Design ™
2 DESIGN SITUATIONS
DS EN1990 | Base + Timber |CEN| 20100 To EN 1895 | HRN | 201503 Combinations to Design
No. Design Situation Type Active Situation Type | for Enumeration Method
1 WS LS (STR/GED) - Permanert [ < mmmeR ULS (STR/GEO)- Permanent | All
and fransient - Eqg. 6.10 and transient
2 SECh! SLS - Characteristic B ] | /8Gh 5LS - Characteristic Al
3 BN SLS - Quasi-permanent B B 501 SLS - Quasi-permanent 1 Al
4 | Bt SLS - Frequen! base B (€ | MMM SLS - Vibration Al
5 ET*T SLS - Quasi-permanent base () B S0Qp1 SLS - Quasi-permanent 1 Al
B BN Seismic/Mass Combination - O ) 2% LILS (STRIGEQ) - Accidental
psiEi
T BB LLS (STRIGED) - Seismic B £ REER LILS (STRIGED) - Permanent | All
and transient
22 SECTIONS
Legend Section To Section Use Other Section
T Warping stifiness. No. Material | Design Type for Design Options
deactivated 1 B R_M1 200200 m 3 ] | Paramelric - Massive | - X
2.3  Results ™
231 DESIGN RATIOS ON MEMBERS BY MEMBER Timber Design
No. x[m] | PointMNo. Situstion Mo Ratio n [-] Type Description
Beam | 1- R_M1200/200] L : 3.300 m
1 0,000 = 1 Ds1 Co3 0.778 ~
4 os7 RC3 LM~ SP3100.00 Section Proof | Shear in z-axis ace. o 6.1.7 | Reclangular section
1238 2 DS1 00210 0048 v SP3200.00 Section Proof | Shear in y-ais acc. 10 6.1.7 | Rectangular section
0000 = 1 Ds7 RC2 0.297 ~ SPE100.00  Section Proof | Bending about y-axis and compressive axial foroe acc. to 624
3300 = 1 ] co3 0747 v SPE200.00 Section Proof | Bending about z-axis and compressive axial foroe acc. to 624
2838 1 Ds1 co3 0722 v SPE300.00  Section Proof | Biaxial bending and compressive adal force acc. to6.24
0000 = Ds2 [ole"'3 0000 v SEDM00O1 Servicesbiity | Negligible defiection | Cormbination of actions 'Characteristic’
DS3 coes 0000 v SE0I00.02 y | Neglig |G of actions 'Qus T
D54 00142 0000~  SEM00.10 Serviceabidity | Negligible defiection of vibration
2063 Ds2 o012 0065« SE1100.01 iceatility | Combinaiion of actions 'CH istic’ | y-clirection acc. to 7.2
Ds3 oond 0.088 SE1100.02 ity | Ce of actions 'Cuasi 1'| ydirection acc. 07.2
1650 % Ds2 o212 0008 ~  SE1200.01 | C of actions 'Ct direct 7.2
1238 Ds3 CO104 0.008 « SE1200.02 Serviceabdity | C of actions 'Cuasi 1'| z-direction acc. o 7.2
2063 DS4 ooa4 0007 v SE210000 Serviceabdity | Vibration in y-direction
128 054 oaa 001 « SE2200.00 Serviceatdity | Vibration in Z-direction

www.dlubal.com
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Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam Madel:

diplomski_zgradaAl

Date 2082024  Fapge 2/6

Sheet 1

MODEL

24 MEMBER NO. 1 | DS1 | CO3 | 0.000 M | STRESS POINT NO. 1 | SP1200

Design Check SP1200 | EN 1995 | HRN | 2015-03

Section Proof
Compression along grain acc to 6.14

':.D.K
food = lmod - ——
™
32,000 N/mm?
- 0 ——
1.25
= 20480N/mm?
o "etd
feoad
~15.935 N,/mm?
© 20480M/mm?
= 0T
no= 0T <1

foad  Design compressive strength
Kmed  Modification factor
fenk  Characteristic compressive strength

M Partial factor

O:nd  Deesign compressive stress

Timber Design

241, Eq 214

614, Eq 62

www.dlubal.com I RFEM 4.07.0002 - General 30 struchures solved using FEM
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Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam Model: Dol 2082024  Fage 36
diplomski_zgradaAl Sheet 1
MODEL
25 MEMBER NO. 1 | DS1 | CO3 | 0.000 M | STRESS POINT NO. 3 | SP6300 Timber Design
Design Chack SP6300 | EN 1955 | HRN | 2015-03
Section Proof
Biial bending and compressive asial force ace. 1o 624
fenk 241 B 214
fopd = Kenod *
™
32,000 N/ mem®
= 080 ———
125
=~ 20480 N/mm?
) 241 Eq L14
e T
32.000 N/ mm?
= 4 ——
15
= 20.4B0N/mm?
Tk 241 Eq 214
mzd = Fmod * —m
™
32,000 N/mm?
1 6.24,Eq 6.10
TR
|
| f-1503N/mmIY?  —0213N/mm? —1.320 N fmm? |
T 20480 N /mem? 20,480 N fmm? T 20.480N/me? |
— 0661
| foena )l Tmyd | Cmad 820
2 = |- ¥k ¥
| \fooa foyd  fmzd
| ( 15.935 N/mm? )’ o 0.213N/mm? 1.320 N /mm
| 20480 N /mm? 20,480 N /mm? 20,480 N/mm?
= o7
1 = maxing, ng) 624
= max(0.061, 0.677)
= 04T
no= 067 <1

Design compressive strength
Modification factor

Characteristic compressive strength
Partial factor

Design bending strength
Characteristic bending strength

Design bending strength

Charseteristie bending strength
m Design ratio 1

6,54 Design compressive stress
Omyd  Design bending stress

L™ Redistribution factar

Gmzd  Design bending stress

L Design ratio 2

| werw.dlubal.com | RFEM 6.07.0002 - General 30 struchures solved using FEM
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Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam Modal:
diplomski_zgradoAl

Dale 2082024 Page 4/6
Sheet 1

MODEL

- MEMBER NO. 1 | DS2 | CO212 | 2.063 M | SE1100.01

Design Check SE1100.01 | EN 1985 | HRM | 201503

Serviceability
Combination of actions ‘Characteristic’ | y-direction ace. ta 7.2

Segment type in y-axis: Beam
|

Timber Design

Wingtfimity = T
4 1 Wins, ity
3.300m
300.00
11.0mm
[ Winst,y
" L L Y
Winst Jimit.y
0.7 mm|
T 10mm
= 0065
n = 006651V
Woshimiyy  Limit value of deflection
| Reference length
| Wipstlenity  Limit value eriterion
L Deflection
www.dlubal.com r RFEM 4.07.0002 - General 3D stuctures solved using FEM
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Dimenzioniranje nosivih dijelova konstrukcije

Gulam Model: Due 20.8.2024  Page 5/6

diplomski_zgradai ]

Sheet [

MODEL

27 MEMBER NO. 1 | DS7 | RC1 | 0.000 M | STRESS POINT NO. 1 | SP1200 Timber Design

Dasign Check SF1200 | EN 1955 | HRN | 2015-02

Section Proof
Compression along grain acc. to 6.14

241, Eq. 214

fenk

fng = Fmod
™

32,000 N/mm?
1.25

= 28.160N,/mm?

1.10 -

74| 614, Eq 62
fene

—12.361 N/mm?

28,160 N /mm?
= 0439

17 = 0439 =1

Design compressive strength

Modification factor

feox  Characteristic compressive strength
e Partial factar

Tend  Design compressive stress

wwew.dlubal.com [F  RrEm£.07.0002  Genenal 30 sruchures sohved wsing FEM | @
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Dimenzioniranje nosivih dijelova konstrukcije

Marija Gulam Model:
LA | diplomski_zgradal
- —
Diubal

Dol 2082024 Page &4
Sheat 1
MODEL

X MEMBER NO. 1 | DS7 | RC1 | 0.000 M | STRESS POINT NO. 3 | 5P6300

Design Chock SPE300 | EN 1995 | HRN | 2015-02
Section Proof

Biaxial bending and compressive axial force acc. to 624

fenk
food = Kmoa - ——

= 28.160N/mm?

™

32.000N /mm?
125

= 28.160N/mm?

fouyd = Fmed

= 110

fma
mzd = Kmod ©
™

32.000N/mm?
125
= 28.160N/mm?

2
“e0d Tyl “mzd
TP Y i L PR
‘ (':.n.n) iy fmza
12361 Njmm? ¥ i 1.981 N/mm? 1116 N/mm?
28.160 N/mm? 28.160 N/ mm? . 28.160 N /mm?

= 110

= 0.MW1

Tend : Tmyd  “mad

g o= |- + km - -
fepg myd  fmza
( 12,361 N/mm? )’ - 1.981N/mm? 1116 N/mm?
28.160N/mm? T 28160N/mm?  2B.I6ON/mm?

= 0.282

n o= max(ng. na)
= max({0.201, 0.282)
= 0291

no= 0281 £1

fona  Design compressive strength

Emcd  Modification factor

foox  Characteristic compressive strength
W Partial factor

fryd  Design bending strength

myk  Characteristic bending strength
mzd  Design bending strength

mzk  Characteristic bending strength

m Design ratia 1

Oend  Design compressive stress

Guyd  Design bending stress

L Redistribution facter
Omzd  Design bending stress

nz Design ratio 2

Timber Design

241, Eq 214

241 Eg 204

241, Eq. 214

624, Eq 6.10

www.diubal.com RFEM 6.07.0002 - Generol 30 structures solved using FEM
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Forces | v, [kN/m]
D51: ULS (STR/GEQ) - P...

Dimenzioniranje karakteristicnih spojeva

2.6 Dimenzioniranje karakteristicnih spojeva

2.6.1 Spoj CLT zida s betonskom plo€om

Forces | n [kN/m] 0.000
DST: ULS (STR/GED) - P |

L1
TNHB

0.500 1.000 1.500 2000
| Lt e .|||.‘.l|..|

=L149/525%

2,500

3.000 3300 m

el Lol

x[m) |
0471
2829

n kN /fmi
7781
-B.O%8

max

min

0.000

| T,

N118

0.500 1.000 1.500 2000 2500 3.000
T

3300m
PN IS A

) | vy [ieh/en

min

max

NI B
»L149/5258
0.000 o

0.943 6801

T

bt

Forces | v, [kN/m|
DS1: ULS (STR/GEQ) - P...

N7 |

0.000 0.500

N118

1.000 1.500 2000 2500

(R

3300m
S BT B e
e () | e [kN

P

=L149/525=

2.357

N |

st

00309

min

28729 0275

N7 T

0.275

Slika 27. Dijagrami unutarnjih sila na spoju izmedu CLT zida i betonske ploce




Dimenzioniranje karakteristicnih spojeva

Marija Gulam

University of Zagreb,

Faculty of Civil
storgenso Engineering
Connection

F. F,
1 Fzs
Fus
K
Conneclors
eis
Design Fy
Fri= 78 kN Ri 1 bete = 15.3 kN
Ri.1,5tar = kN
Y = 13 -
Koo = 0.80 -
Fa1 = 78 kN . Ris= 9.4 kN
Utilization ratio
Design Fa
Fuzz= 69 kN Rizapae = 241 kN
¥m = 1.3 -
Kmaa = 0.80 -
Faz = 69 kN Roz = 148 kN

Utilization ratio

@ 2024 - Calculatis by Stora Enso - Version 7.10.0

T.78

6.91

0.275

0.8

AGO22 | Nail CNA 4,0x50

13

KN
KN

mm

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and comreciness by a project

structuralbullding physles engineer. For more information see the Terms of Use.
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Dimenzioniranje karakteristicnih spojeva

Marija Gulam 23
University of Zagreb,
Faculty of Civil
storgenso Engineering
Design Fas
Fias = 0.3 kN Rissmoz = 24.8 kN
Y = 13 -
Krmad = 0.80 -
Fass= 03 kN - Ruas = 15.3 kN
Utilization ratio 2%

Design forces for anchorage to concrete

Design values, having "in" in the index refer to an inner anchor position
Design values, having "out" in the index refer to an outer anchor position
See technical approvals and assessment documents

- el
H"
J bok Hy
1 | ==z

Ref d ts for this analy

English title Description

EN 338 EN 338 - Structural timber 7 Strength classes

EN 1995-1-1 EN 1985-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1990 EN 1990 - Eurocode 7 Basis of structural design

ONorm B 1995-1-1 NA ONORM EN 1895-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Commaon rules and rules for buildings

ONorm B 1995-1-2 NA ONORM EN 1995-1-2 . Austria - National Annex - Eurocode 5: Design of
timber structures 7 Part 1-2: General 7 Structural fire design ? National
specifications concerning ONORM EN 1995-1-2, national comments and
national supplements

ETA-11/0030 ETA-11/0030 European Technical Approval; Rothoblaas; Self-tapping
screws for use in timber structures

ETA-12/0063 SFS intec AG; Self-tapping screws for use in timber constructions

ETA-12/0062 SFA intec AG; ETA-12/0062; selftapping screws for use in timber

constructions

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Dimenzioniranje karakteristicnih spojeva

Marija Gulam 33
University of Zagreb,
Faculty of Civil
Slaraeneo Engineering
di ts for this ly
English title Description
ETA-11/0086 GH Various Angle Brackets
ETA-08/0322 GH Various Angle Brackets
ETA-11/0496 Rotho Blaas TITAN Angle Brackets
ETA-11/0190 selftaping screw by Warth
ETA-12/0373 Schmid - Screws for use in timber construclions
ETA-12/0114 SPAX - Screws for use in timber constructions
ETA-21/0670 Simpson Strong-Tie® Structural screws SWW, SWC, TTUFS, TTSFS and
TTZNFS
ETA-13/0796 Simpson Strong-Tie® screws ESCR/ESCR-S. ESCRC/ESCRC-S,, ESCRS,
ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD, ESCRTZR, SSTA and ESCRH
ETA-20/0773 Warth - DENEE Angle Brackets and plate connectors
ETA-08/0183 ‘Wurth - Typ A + Typ V Angle Bracket
ETA-14/0274 ‘Wirth - Hold down and storey connector
Disclaimer

The software was created to assist engineers in ther daily business. The software is an engineering software that & :lesllng with 8 very co complex matter of structural analysis and bullding physics analysis.
Therefore, this | only b by skilled, enginears, with a deap of st and buliding physics related to timber structures. The usar of the
saftware is obiiged to check al input values, no matler i they were given by ihe user or given by defaull by the samnm am all resulls for plausibility.
Tha use of the results ofihi softwara should not be refied upon as the basis for any decision or aclion. Any use of results of the software is only alowed, if the results have been verified and approved

by a project physics engineer. The user has the possibiity to make print-outs from the software. Any modification of those are not allowed.
Stora Enso Wood F'roducts GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood Products GmbH,
neither expressly nos implicily, provides any warranty in terms of accuracy, validity, timeliness and completeness of infarmation and data created by the software. Stora Ensa Woed Products GmibH does
also not assume any warranky for the general usability of the software, its suitability for 2 special purpose or for the compatibility of the software with the cnes of third party producers or providers
Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Praducts GmbH; the liability for skght negligence is excluded. This does not
apply 0 personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of programs and/or data of the user's data
processing system.
chable Law: These terms of use shall be governed by the laws of Austia excluding however any conflict of laws rules and any laws regarding the Corvention of the Intemational Sale of Goods

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Dimenzioniranje karakteristicnih spojeva

CODES AND DIMENSIONS

TITANS - TCS | CONCRETE-TO-TIMBER JOINTS

CODE B P H holes ny @11 s
. ny 00.44
[mml] [rmm] [mml] [mm] o Imm]
ey Foa [pesl =2
finf lin] lin] fin] [in]
240 123 130 4% 017 3
Tes240 T P S € SR Y
Tes2a0 FASTENERS
3
el I type description
=
no £
80t L , HBS PLATE pan head screw
=5 HBS PLATEEVO  C4 EVIO pan head screw
ABL CE1 expansion anchor
é o SKR screw-in anchor
= . an y " VIN-FIX vinyl ester chemical anchor
o HYB-FIX hybrid chemical anchor
» o, r EPO-FIX epaxy chemical anchor

d support
Irmm]
& Z7m
E Erm
16 EZE
16 2t
r M16 EFE
-t M16 Eir e
1 ] M16 2

STRUCTURAL VALUES | TCS240 | TIMBER-TO-CONCRETE | F4 | Fs | Fa/s

TIMBER STEEL CONCRETE
fastening holes ©11 Rak timber Ry ksteet fastening holes IN®
Fa type OxL iy o ny Ky by
Irnrnl [pesl [kN] [kN] Viteel [mm] [pes]
TCS240 HBS PLATE @8 x B0 14 21,1 181 ¥MO M16 2 05
The group of 2 anchors must be verified for: Viggy = 2xky x Fy g
TIMBER STEEL CONCRETE
fastening holes @11 Rs e timber Ry steet fastening holes IN
Fs type oxL Ny o Ny Ke Ky
| Ipes) (kM) [kN] Yitee [rmm] [pesl
TCS240 HEBS PLATE @8x80 | 14 174 | 43 o | M6 2 0.5 0.36
The group of 2 anchors must be verified for: Veg, = 2Ky % Fg g Ngga = 2 XKy X Fg g
TIMBER STEEL CONCRETE
Fa/s fastening holes @11 Ra/s.k timber Rass k steet fastening holes INW
TWO  ANGLE frpe oxL ny e Ay ke Ky
BRACKETS Imm] Ipesl [kN] L] Vitee [mml] Ipcs]
TCS240 HBS PLATE @8 x BO 14 + 14 274 18.8 VMO M16 2+2 0.39 0.08

The group of 2 anchors must be verified for: Vg, = 2 x ky % Fas e Msgz = 2 XKy X Fas .

Slika 28. Karakteristike odabranog spojnog sredstva TC5240 iz Rothoblaas kataloga
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Dimenzioniranje karakteristicnih spojeva

CODES AND DIMENSIONS

WHT ANGLE BRACKET

VES)

A g H .
" " H L " i)
)] \ M
H " Vol Vol
b
.=
LSy
1 2 3 4 b
CODE H s ny @5 hole H 5 ny©.20 hole pes
imm| [mm) [pcs] [mm] in fal nf
HT15 250 2 5 5 223 i 20
2 WHT20 290 3 20 @23 171 D 9. 20 I
130 400 5 3U orc) ) 10
4 WHT40 480 4 40 @29 40 10
5 WHTSS 600 55 @29 5 1
GEOMETRY
i;:(.'_?[.' H
WHT WHT15 WHT20 WHT30 WHT40 WHTS5 " ® =72
Height H  [mml 250 290 400 480 o
Base B [mm] 60 60 80 80 80 oo
Depth P [mm| 62,5 63 73 4 75
Vertical flange thickness s [mm| 25 3 3 4 5 e hY
Hole position in timber e [mm] 140 140 170 170 170
Hole position in concrete  m  [mm] 325 33 i8 39 40 [R— )
Flange holes @ [mm| 5 5 5 5 5 B B
Base hole ©: [mm| 23 23 29 29 29 m | ~ 1
pl - o
FASTENERS
type description d support
Imm)]
LBA high bond nail oy 4 E7I
LBS round head screw JRARARARAA AL 5 I
LBS HARDWOOD round head screw on hardwoods TR - 5 4011
VIN-FIX vinyl ester chemical anchor — | M16-M20-M24
HYB-FIX hybrid chernical anchor = M16-M20-M24
EPO-FIX epoxy chemical anchor e — M16-M20-M24
KOS hexagonal head bolt :1 m—I M16-M20-M24

Slika 29. Karakteristike odabranog spojnog sredstva WHTZ20 iz Rothoblaas kataloga
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Dimenzioniranje karakteristicnih spojeva

STRUCTURAL VALUES | TIMBER-TO-CONCRETE | F4

STRENGTH ON TIMBER SIDE | WIDE PATTERN | total fastening

CODE

WHT15

Ny

Ipes]

R4 k timber

(kN1

no washer

Rk steel

(k]

30,0

washer

K1, ser

[N/rmm]

5880

WHT20

20

40,0

7580

WHT30

WHT40

WHTS5

40

1019

96.5

1166

15000

20000

Slika 30. Karakteristike odabranog spojnog sredstva WHT20 iz Rothoblaas kataloga

Odabrana spojna sredstva TCS240 postavljaju se na razmaku od 50 cm, dok se kutnik

WHT20 postavlja na rubovima, oko otvora te na svakom 5. razmaku.
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Dimenzioniranje karakteristicnih spojeva

2.6.2 Spoj CLT zidova

Forces | n [kM/m] (i)

0500 1.000 1.500 2000 2500 3000 3300 m
DS1: ULS (STR/GEQ) - P,
l|||\||||| PRI U T T N W U U I T I T O 1 (PO o I \||||J.
N388 “L534/5220- N3ET T
x[m] | o [kN
min | 2.829 0707
max | 2.829 7207
Forces | w, [kN/m] naan 0,500 1.000 1.500 2.000 2.500 3.000 3.300 m
DS1: ULS (STR/GEQ) - P...
1|||\I|||| PR R O T O T O O U 0 T T O U O O O O W \lllll
Tmsaa =1534/5220. N)B?T
x[m] | vy [kN/m)
max | 0471 0031 °
min [2820| 3481 2
il
b
=
=1
Forees | v, [kN/m] 0000 0500 1.000 1,500 2000 2500 3000 3300 m
DS1: ULS (STR/GEQ) - P...
lIJI\JlIJl FISUUN N VNN TN W 0 N ROV 0 NN O WO TV 0 O W N W O O Jlllll
N388 =L534/5220- msrT
x [m] | v [kN/m]
max | 0471 0.022 iR
min | 2.820 -0.065 8
S

Slika 31. Dijagrami unutarnjih sila na spoju izmedu zidova
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Dimenzioniranje karakteristicnih spojeva

Marija Gulam

University of Zagreb,

Faculty of Civil
ShOTOETEG Engineering
Connection

Design Fs

Fra= 7.2 kN Rit etz = 171
Y = 13
Kmod = 0.80

Fa1 = T2 kN Ra1= 10.5

Utilization ratio

Design Faz

Fezm= 35 kN Rizsmor= 28,6
Ym = 13
Kenaa = 0.80

Fazs= 35 kN Razs = 17.6

Utilization ratio

Design Fas

Fias = 0.1 KN Riksspor= 115
Yo = 13
Kmaa = 0.80

Faas = 01 kN Rayas = 71

Utilization ratio

@ 2024 - Calculatis by Stora Enso - Version 7.10.0

Fy
Fz
Fus
Kwoa

Conneclors

kN

kN

kN

kN

kN

kN

13

7.20T kN
3461 kN
0.065 kN
08 -
ABR255 / Nail CNA 4,0x50

@
©

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and comreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Dimenzioniranje karakteristicnih spojeva

Marija Gulam
University of Zagreb,
Faculty of Civil

storgenso Engineering

Refi d ts for this ly

English title

EN 338

EN 1895-1-1

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1.2 NA

ETA-11/0030

ETA-12/0063

ETA-12/0062

ETA-11/0086

ETA-09/0322

ETA-11/0496

ETA-11/0180

ETA-12/0373

ETA-12/0114

ETA-21/0670

ETA-13/0796

ETA-20/0773

ETA-08/0183

ETA-14/0274

@ 2024 - Calculatis by Stora Enso - Version 7.10.0

2/3

Description
EN 338 - Structural timber ? Strength classes

EN 1885-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1990 - Eurocode 7 Basis of structural design

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Commaon rules and rules for buildings

ONORM EN 1995-1-2 . Austria - Mational Annex - Eurocode 5: Design of
timber structures 7 Part 1-2: General ? Structural fire design 7 National
specifications concerning ONORM EN 1895-1-2, national comments and
national supplements

ETA-11/0030 European Technical Approval; Rothoblaas; Self-tapping
screws for use in timber structures

SFS intec AG; Self-tapping screws for use in timber constructions

SFA intec AG; ETA-12/0062; selftapping screws for use in timber
constructions

GH Various Angle Brackets

GH Various Angle Brackets

Rotho Blaas TITAN Angle Brackets

selftaping screw by Wirth

Schmid - Screws for use in timber constructions
SPAX - Screws for use in timber constructions

Simpson Strong-Tie® Structural screws SWW, SWC, TTUFS, TTSFS and
ZNFS

Simpson Strong-Tie® screws ESCR/ESCR-5, ESCRC/ESCRC-5,, ESCRS,
ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD, ESCRT2R, S5TA and ESCRH

Wrth - DENEB Angle Brackets and plate connectors
‘Warth - Typ A + Typ V Angle Bracket

‘Wirth - Hold down and storey connector

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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University of Zagreb,
Faculty of Civil

Slaaerieo Engineering

Disclaimer

The software was created to assist engineers In ther daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and bullding physics analysis.

Therefore, this software shall only be operated by skilled, experiencad engineers, with a deep of structural and bullding physics related to timber structures. The user of the

saftware is obliged to check all input values, no matter i they were given by the user of given by defaull by the software and all results for plausibiity.

The m of the rvsul‘i uHhU softwara should not ba refied upon as the basis for any decision or action. Any use of results of the software is only alowed, if the results have been verified and lDD"NUd
by & project physics engineer. The user has the possiblity to make print-outs from the software. Any modification of those are not allowed

snura Enso Wood Pmuum GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood Products GmbH,

neither expressly nos implicily, provides any warranty in terms of accuracy, validity, limeliness and compleleness of infarmation and data created by the software. Stora Enss Weod Products GmbH does

alsa not assume any warranky for the general usability of the software, its suitability for a special purpose or for the compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only lisbla for damages caused by gross negligenca or intant through Stora Enso Wood Products GmbH; the liability for skight negligence is excluded. This does not

apply io parsonal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH iz as well not liable for operational failures or the loss of programs andlor data of the user's data

processing system.

Applicable Law; These terms of use shall be governed by the laws of Austria exchsding however any conflict of laws rules and any laws regarding the Convension of the Intemational Sale of Goods

(CISG).

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Slika 32. Prikaz izvedenog spoja zidova i ploca od CLT-a sa spojnim sredstvom TCS5240

CODES AND DIMENSIONS

TITANS-TCS | CONCRETE-TO-TIMBER JOINTS

CODE B ] H holes  ny @11 i . pes
T s B B el S
fin] Iinj find fin/ fin

Tes240 240 123 130 4x@17 14 3 . 10

912 41316 51/8 4x@2067 0.12

Slika 33. Karakteristike odabranog spojnog sredstva

Odabrana spojno sredstvo TCS240 postavlja se na razmaku od 50 cm.
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2.6.3 Spoj CLT zidas CLT plocom

Forces | n (kN/m] 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 2000 9.000 10,000 m
D51 ULS (STR/GEDQ) - P..

4T *L68/590= N40

x[m] | n [kN/m
min | 0.000 []
max | 0.500 4794

N S S S S S S G O S O
Nmmmmsss ===
3
=
-
Forces | v, [kN/m] 0.000 1.000 2,000 3000 4.000 5,000 5,000 7.000 2000 4000 10,000 m
DS51: ULS (STR/GED) - P...
Na7 +L68/590= M40
x[m] | vy [kNfm]
max | 0.500 0T -
min | 5.000 -2.734 . i
= ni
pg—— T I T "
T T -
= —.
=
~
o
Farces | v [kN/m] 0.000 1.000 2.000 1.000 4.000 5000 6.000 7000 8000 9.000 10.000 m
D51: ULS (STR/GED) - P...
N47 ~L68/S90= N40
x[m] | v, [kNSm]
min | 0.500 -0.841 —
max | 5.000 15.007 3
-]
—_—
— | | —F—1 in
— ‘_J_ﬂ_/_,
—L | . ’
- . - g g
o
a S
Al

Slika 34. Dijagrami unutarnjih sila na spoju izmedu CLT zida i ploce
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Marija Gulam
University of Zagreb,
- Faculty of Civil
storaenso Enginesring
Connection

F
Fas
Fas
Fy Koo
| Connectors
=
Design Fy
Fii= 1.7 kN Rt ot = 92 kN
Ym = 1.3 -
Kanoa = 0.80 -
Fa1= 1.7 kN Ras = 57 kN
Utilization ratio
Design Fz
Fum = 1.7 kN Rizapuz = 14.7 kN
Y = 1.3 -
= 0.80 -
Faza= 1.7 kN Raz = 9.0 kN
Utilization ratio
Design Fas
Fuas = 100 kN Rk askoz = 226 kN
Ym = 1.3 -
Kemoa = 0.80 -
Fass= 100 kN - Raas = 139 kN

Utilization ratio

B 2024 - Calculatis by Stora Enso - Version 7.10.0

13

1.666 kN
1.712 kN
9951 kN
08 -
AGY22 [ Nail CNA 4,0x50

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project

structural'building physics engineer. For more information see the Terms of Use.
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Marija Gulam
University of Zagreb,
Faculty of Civil

storgenso Engineering

Ref N for this analysi

English title

EN 338

EN 1995-1-1

EN 1990

ONorm B 1895-1-1 NA

ONorm B 1895-1-2 NA

ETA-11/0030

ETA-12/0063

ETA-12/0062

ETA-11/0086

ETA-09/0322

ETA-11/0496

ETA-11/0180

ETA-12/0373

ETA-12/0114

ETA-21/0670

ETA-13/0796

ETA-20/0773

ETA-08/0183

ETA-14/0274

B 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project

physics i For more

Description
[EN 338 - Structural timber ? Strength classes

EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Commen rules and rules for buildings

EN 1990 - Eurocode 7 Basis of structural design

ONORM EN 1995-1-1 - Ausfria - National Annex — Nationally determined
parameters - Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures ? Part 1-2: General 7 Structural fire design ? National
specifications concerning ONORM EN 1995-1-2, national comments and
national supplements

ETA-11/0030 European Technical Approval; Rothoblaas; Self-tapping
screws for use in timber structures

SFS intec AG; Self-tapping screws for use in timber constructions

SFA intec AG; ETA-12/0062; selftapping screws for use in timber
constructions

GH Various Angle Brackets

GH Various Angle Brackets

Rotho Blaas TITAN Angle Brackets

selftaping screw by Wiirth

Schmid - Screws for use in timber constructions
SPAX - Screws for use in timber constructions

Simpson Strong-Tie® Structural screws SWW, SWC, TTUFS, TTSFS and
TTZNFS

Simpson Strong-Tie® screws ESCR/ESCR-S, ESCRC/ESCRC-S,, ESCRS,
ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD, ESCRT2R, S5TA and ESCRH

Widrth - DENEB Angle Brackets and plate connectors
Widrth - Typ A + Typ \V Angle Bracket

Waorth - Hold down and storey connector

ion see the Terms of Use.

2/3
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Marija Gulam 33
University of Zagreb,
Faculty of Civil

storgenso Engineening

Disclaimer

The software was created lo assist engineers in their daly business. The software is an engineering software that is dealing wilh a very complex matter of structural analysis ard bullding physics analysis.
Therafore, this software shall only be operated by skiled, experienced angineers, with a deep understanding of structural engineering and building physics related to timber structures. The user of the
software is obliged bo check all nput values, no matter if they were given by the user or given by default by the software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or acson, Any use of results of the software is only allowed, if the results have been verified and approved
regarding and by & project ing physics engineer. Tha user has tha possibility o make print-outs from the software. Any modification of thase are not allowed
Sitoia Erons Wi okl Gl i i i any waanty regarding the software. The software has been developed wilh uimst dilgence, nevertheles Stora Enso Woad Products GmbH,
meither expressly nor implicily, provides any warranty in tems of accuracy, validity, Hmeliness and of and data created by the software. Stora Enso Wood Products GmbH does
also not assume any warmanty for the general usability of the softwane, its suitability for a special purpose or for the compatibility of the software with the ones of third party producers or providers,

Stora Enso Wood Products GmbH is only kable for damages caused by gross neghgence of intent through Stora Enso Wood Products GmibH; the liability for slight negligence is excluded. This does not
apply to parsanal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the lass of programs andlor data of the user's data

procassing system.
Applicable Law: These terms of use shall be govemed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the Intemational Sale of Goads

(CI5G).

CODES AND DIMENSIONS s

TITANS-TCS | CONCRETE-TO-TIMBER JOINTS

CODE B P H holes ny @11 pcs
. ) ’ ny 00.44
[mm] _rlr\rTII Irrln. '.]] | rmlll lpes] .
( 4x @17 3 J
TCS240 2 10 axei o, 3 . 10

51/¢ I x 206

Slika 35. Karakterisike odabranog spojnog sredstva

Odabrano spojno sredstvo TCS240 postavlja se na razmaku od 50 cm.

186




Dimenzioniranje karakteristicnih spojeva

2.6.4 Spojzid - ploca — zid

Farces | n [kN/m]

0000 0.500 1.000 1500 2000 2500 3000 m
DS1: ULS (STR/GEQ) - P...
I\||||||||\||||||||\||||\||||||||\|||||||1\|||\||||\|||l
N363 =L501/5121= N362 .l
% [rm] | n [kN,
min | 0.000 0
max | 2.500 56643
— e
mﬁ\\—- e
Farces | v, [kN/m] 000 0500 1.000 1500 2.000 2500 3.000 m
DST: ULS (STR/GED) - P.. | i | i | i i i i |
T N363 L501/51210 N3E2 ]
% [m] | v [kN/m]
max | 0.500 6.586 o
min | 2.500 -0.782 -
Farces | v, [kN/m] 0000 0500 1.000 1500 2000 2500 3000 m
DS1: ULS (STR/GEQ) - P..
lJlJIJIIIJ\IJIlIIllLJlJlJlJlIJIIIJIIIIlIl]LllJJlJlJLJIJj
363 L501/5121x N6 |
% [m] | ve [kM/m]
max | 0.500 2878
min | 2.500 2225
T e ,_.___ﬂ'/
: S N\\ i
«©
~
et
=]

Slika 36. Dijagrami unutarnjih sila na spoju izmedu dva zida i ploce
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Marija Gulam

University of Zagreb,

Faculty of Civil
storgenso Engineering
Connection

Fi 56,643 kN
mod 08 -
9 Conneclors LBV1801200 / Nalil 4,0x60
E i Space mm
Design Fi
Fus= 56.6 kN Rt petz = kN
Y = 1.3 -
Koot = 0.80 -
Fa1= 56.6 kN * Rys= 64.2 kN
Utilization ratio 88%
Ref for this analy
English title Description
EN 338 EN 338 - Structural timber ? Strength classes
EN 1895-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1890 EN 1980 - Eurocode 7 Basis of structural design

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

ETA-11/0030

ETA-12/0063

@ 2024 - Calculatis by Stora Enso - Version 7.10.0

ONORM EN 1995-1-1 - Austria - Mational Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Commen rules and rules for buildings

ONORM EN 1895-1-2 . Austria - Mational Annex - Eurocode 5: Design of
timber structures ? Part 1-2: General ? Structural fire design ? National
specifications concerning ONORM EN 1895-1-2, national comments and
national supplements

ETA-11/0030 Eurcpean Technical Approval; Rothoblaas; Self-tapping
screws for use in timber structures

SFS intec AG; Self-tapping screws for use in timber constructions

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Marija Gulam 22
University of Zagreb,
Faculty of Civil
Slaaerieo Engineering
di ts for this ly
English title Description
ETA-12/0062 SFA intec AG; ETA-12/0062; selftapping screws for use in timber
constructions
ETA-11/0086 GH Various Angle Brackets
ETA-09/0322 GH Various Angle Brackets
ETA-11/0496 Rotho Blaas TITAN Angle Brackets
ETA-11/0180 selftaping screw by Wirth
ETA-12/0373 Schmid - Screws for use in timber constructions
ETA-12/0114 SPAX - Screws for use in timber constructions
ETA-21/0670 Simpson Strong-Tie® Structural screws SWW, SWC, TTUFS, TTSFS and
TTZNFS
ETA-13/0796 Simpson Strong-Tie® screws ESCR/ESCR-S, ESCRC/ESCRC-S,, ESCRS,
ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD, ESCRT2R, SSTA and ESCRH
ETA-20/0773 ‘Warth - DENEB Angle Brackets and plate connectors
ETA-08/0183 ‘Wirth - Typ A + Typ V Angle Bracket
ETA-14/0274 ‘Warth - Hold down and storey connector
Disclaimer

The software was created to assist engineers in thei daily business. The software is an engineering wﬂwalc thai is dealing with a very complex matter of structural analysis and building physics analysis.
Therefore, this software shall only be cperated by skilled, with a deap trictural and building physics related to tmber structures. The user of the
software is obliged to check sl input valuss, no matter # they wars given by the user or given by default bylhc sofiwars and al resuls for plausibility.
The use of the resalts orme software shouid ot be resed upon 28 e basis for any decision or action. ANy use of resuils of ihe soflware s only allowed, f he resuts have been verified and approved

by a project ineer. The user has the possility fo make print-auts fram the sofware. Any modification of those are not allowed,
aura Enw Wood F'wducl.s GmbH does nol assume any warranty leuirdmg the sumre The: saoftware has been developed wilh utmost diligence, nevertheless Stora Enso Wood Products GmbH,
neither axpressly nor implicitly, provides any warranty in terme of accuracy, validity, timeliness and completanass of information and data created by the software. Stora Enso Wood Products GmbH doss
also not assume any warranty for the general usability of the software, its sultability for a special purpose or for the compatibility of the software with the cnes of third party producers or providers.
Stora Ensa Wood Products GmbH is arly liable for damages caused by gross negligence or intent rough Stora Enso Wood Products GmbH; the liability for sbght negligence is excluded, This does not
apply 1o personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of programs andior data of the user's data
processing system.
Applicable Law: These terms of use shall be governed by the laws of Austia excluding however any conflict of laws rules and any laws regarding the Corvention of the Intemational Sale of Goods
(CISG).

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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LBV 2,0 x 1200 mm
n@5 FTTT
CODE B H s B H 0 | e ?/J pes
Imm] [mm] [mml]  [in in |pesl
LBV401200 40 1200 20 1516 471/4 0.08 80 . 20
LBV601200 60 1200 20 23/8 471/4 0.08 150 . 20
LBVB01200 80 1200 20 31/8 471/4 0.08 210 . 20
LBV1001200 100 1200 20 4 471/4 0.08 270 . 10
LBV1201200 120 1200 2.0 171/4 0.08 330 . 10
LBV1401200 140 1200 2,0 0.08 390 . 10
1200 160 1200 20 L 450 [ 10
1 2.0 05 510 . 10 |
LBV2001200 2 20 8 471/4 570 . 5
LBV2201200 220 1200 2,0 85/8 471/4 630 . 5
LBV2401200 240 1200 2,0 91/2 471/4 ¢ 690 . 5
LBV2601200 260 1200 2.0 101/ 1/4 0.08 750 . 5
LBV2801200 280 1200 2.0 1/4 0.08 810 . 5
LBV3001200 300 1200 20 i1 1/4 0.08 B70 . 5
LBV4001200 400 1200 2,0 1 1/4 0.08 1170 . 5
CODES AND DIMENSIONS
| LBA »
LBA - loose nails i
HIGH BOND NAIL e : ’ P
Imml [mml Imm]
LBA44D 40 30 250
LBA450 50 40 250
4 | LBA460 60 50 250 1
LBA475 75 65 250
» LBAG60 60 50 250
6  LBAG8O a0 70 250
LBA6100 100 85 250

Slika 37. Karakteristike odabranog spojnog sredstva LBV iz Rothoblaas kataloga

Odabrano spojno sredstvo postavlja se na razmaku od 50 cm.
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2.6.5 Nastavak ploce

Forces | n [kN/m] 0.000 0500 1.000 1500 2000 2500 3000 3500 4000 4.500 5.000 5.500 6.000 m
DS1: ULS [STRAGED) - P...

N20OT ~L2874/817- N2DOE

Ferces | v, [kN/m] 0.000 0.500 1.000 1500 2000 2500 3000 1500 4000 4500 5.000 5.500 6000 m
DS1: ULS [STRAGED) - P...

N2007 +L2974/517= NZDo8
[ Tocimi v i
[min [1000]  .1312]
[max [ 4500

Forces | v [kN/m] oooe oS0 100 1S 2000 2500 3000 3500 4000 4500 5000 5500 6600m
DS1: ULS (STR/GED) - P...
2007 AL204/517 2008
[ Toim) [ e (ks |
[oom] o
[max | 1.000 | ™" 0259

|

|

|
o
n
~
o

Slika 38. Dijagrami unutarnjih sila na spoju izmedu dvije ploce

I VGS CODES AND OIMENSIONS
d; CODE L b

FULLY THREADED SCREW WITH o P

COUNTERSUNK DR HEXAGONAL HEAD VGS9100 100 an 25

VGS9120 120 10 25

d 1&’ 130} 5

I VGS9160 %0 150 25 |

=0 ™ i3

VGS9200 200 190 25

VGS9220 220 210 25

VGS9240 240 230 25

- UK VGS9260 260 250 25

® CA VGS9280 280 270 25 I it
e it Ufioes. Txao VGS9300 30 290 25
VGS9320 320 310 25

Slika 39. Prikaz spojnog sredstva odabranog iz Rothoblaas kataloga
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Marija Gulam 4
University of Zagreb,
Faculty of Civil
storgenso Engineeriig
Connection
Fx 3.001 KN/m
Fy 1.897 kN/m
F: 0.259 KN/Im
Ko 08 -
Material 1 C24 spruce ETA (2022)
P 3.85 kNm®
Panel 1 CLT 200 L5s
Orientation cover layer X direction
Connector type Rothoblaas VGS
Conneclors 9/160
Setup 45° [ 135° alternating
Diameter 9 mm
Head diameter 16 mm
Length 160 mm
Thread length 150 mm
Pre-drilled v
Analysis
Analysis Existing Limit Unit Utilization
Thickness 1 a0 48 mm 60%
Thickness 2 80 48 mm 60%
Fv 1500.5 3308.027 N 45%
Fax 1524522 4366.833 M 35%
Combination 0.328 1 & 33%
Count 1.145 4.684 Count/ Im 24%

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and d di | and by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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storgenso

Structural syste

m

-

l—n

z

Minimum spacing

Name

CLT left

CLT right

Result in layers

Element 1

X Thick

[mm]  [mm]
0 T
7 33
40 13
53 27
80 40
120 40
160 40

Typ

FOF00F

Marija Gulam
University of Zagreb,
Faculty of Civil
Engineering
[
X
. —
1897 khAm 1897 Wibim
£ I
| I+ izl
i X ¥
v ;
A1,min Azmin Bc,min St mn Bacmn Batmn
[mm] [mm] [mm] [mm] [mm] [mm]
45 23 54 54 36 54
45 23 54 54 36 54
Element 2
a Lot lett Faxre x Thick Typ @ et et Foax
1 [mm]  [mm]  [N] [mm]  [mm] 1 [mm]  [mm]  [N]
90 [i] 1] 1] 1] 40 L 90 1] 0 o
90 466 329 5292 40 20 c 45 0 0 1]
45 184 13 1804 60 20 cC 45 281 10.8 2907
45 0 0 0 80 26 L 90 369 26.1 4189
90 0 0 0 106 14 L 90 0 0 1]
45 0 1] 1] 120 40 c 45 [/} 0 0
90 0 0 1] 160 40 L 90 0 0 1]

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and comreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Marija Gulam
University of Zagreb,
Faculty of Civil
storgenso Engineering
Results
B4 min bzmn  fams fhnz B
fmm]  [mm] [me Nmme [
0 [1] 20.00 20.00 1.00
Results
My Fass F Fresrk  Fuc
head Rk
[Mmim] [N] [N] [kN] [kN]

2724413 709610  0.00 25400 16.178

ts for this lysi

Y

English title
EN 338

EN 1995-1-1

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

ETA-11/0030

ETA-12/0063

ETA-12/0062

ETA-11/0086
ETA-09/0322
ETA-11/0496
ETA-11/0190
ETA-12/0373

ETA-12/0114

@ 2024 - Calculatis by Stora Enso - Version 7.10.0

ot toenz luer.1 Loz teq tammg Faxpet  Faspnz
[mm]  [mm]  [mm]  [mm]  [mm]  [mm] [N] IN]
80.00 80.00 65.00 65.00 48 48 7186.37 T096.10

Furx Fra Fuea Fax e Faxed Count  Count @t

max

[N] [N] [kNAm]  [N] [kNAm]  [Stkim]  [Stk/m]  [mm]

537554  3308.03 3.00 436683 305 1.14 4.68 500

Description
EN 338 - Structural timber 7 Strength classes

EN 1985-1-1 - Eurocede 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1980 - Eurocode 7 Basis of structural design

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Commen rules and rules for buildings

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures ? Part 1-2: General 7 Structural fire design 7 National
specifications concerning ONORM EN 1895-1-2, national comments and
nalional supplements

ETA-11/0030 Eurcpean Technical Approval, Rotheblaas; Seli-tapping
screws for use in timber structures

SFS intec AG; Self-tapping screws for use in timber constructions

SFA intec AG; ETA-12/0062; selftapping screws for use in timber
canstructions

GH Various Angle Brackets

GH Various Angle Brackets

Rotho Blaas TITAN Angle Brackets

selftaping screw by Wirth

Schmid - Screws for use in timber construcltions

SPAX - Screws for use in timber constructions

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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Dimenzioniranje karakteristicnih spojeva

Marija Gulam A4
University of Zagreb,
Faculty of Civil
Slaraeneo Engineering
di ts for this ly
English title Description
ETA-21/0670 Simpson Strong-Tie® Structural screws SWW, SWC, TTUFS, TTSFS and
TTZNFS
ETA-13/0796 Simpson Strong-Tie® screws ESCR/IESCR-S, ESCRC/ESCRC-S,, ESCRS,
ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD, ESCRTZR, S5TA and ESCRH
ETA-20/0773 ‘Wirth - DENEB Angle Brackets and plate connectors
ETA-08/0183 ‘Wirth - Typ A + Typ V Angle Bracket
ETA-14/0274 ‘Wirth - Hold down and storey connector
Disclaimer

The software was crealed to assis! engineers in thek daily business. The software is an engineering softwaie that is dealing with a very complex malter of stiuctural analysis nd building physics analysis.
Therefore, this software shall only be operated by skilled, experienced enginesrs, with a desp of structural and building physics related to imber structures. The user of the
softwars is obiiged to check al input values, no matiar # they wera givan by the user or given by defaull by the softwars and all results for plausibity.
The use of the rssullsnflha software should not be relied upon as the basis for any decision or aclion. Any use of results of the software is only allowed, if the results have been verified and approved

by a project . The user has the possibiity to make print-outs from the software. Any modification of these are not allowed.
Enri Ensu Wood F'rudu:l.i GmbH does nol assume any warranty lngirdlng the zuhw:m The software has been developed with utmost diligence, nevertheless Stora Enso Wood Products GmbH,
netther axpressly nor implicily, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software. Stora Enss Waod Products GmbH does
also not assume any warranty for the general usability of the softwars, its sultability for a special purpose or for the compatibility of the software with the ones of third party producers or providers.
Stora Enso Wood Products GmbH Is only lisble for damages caused by gross negligence or intent through Stora Enso Wood Praducts GmbH; the liability for sbght negligence is excluded. This does not
apply 1 personal injury. Under the aforementioned condtions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of programs andior data of the user's data
processing system.
Applicable Law: These terms of use shall be governed by the laws of Austia excluding however any conflict of laws rules and any laws regarding the Convenfion of the Intemational Sale of Goods
(CISG)

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and coreciness by a project
structuralbullding physles engineer. For more information see the Terms of Use.
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2.6.6 Spoj CLT ploce i celitne grede

[Forces [ lkhjmi 000 1000 200 1000 e 5000 000 700 7EMm
DS1: ULS (STR/GEO) - F..
lIlIIJiIJJIIIJl Jnnnlunulnn-n JlllJlllll\JllIJll\ PRIl I --n;lun.lu-.nll
| wisa -L29T5/5% nizsa |
[ (ki /] |
|0.507 | -32.720 "
[max [6.080] 32037 N
%

Forces | v, [kM/m] 000 1.000 2.000 3.000 4000 5000 £000 7.000 7600 m
DS1: ULS (STR/GEQD) - P...
J.....J...;I..“ ....J...\I....,...I....l\...lu.\ ....I........l\...l....\l
Tmm SL2ITB/55 N1284

Forces | v, [kN/m] 0000 1.000 2,000 3.000 4000 5.000 6000 7000 7600 m
DS1: ULS (STR/GED) - P...
l....l‘...l.... P NS Nl SIS I FIE R W S ....l‘...l....\l
Tmm =L29TE/55 lem]

5696

Slika 40. Dijagrami unutarnjih sila na spoju izmedu CLT ploce i Celicne grede

I HBS pLATE CODES AND DIMENSIONS

PAN HEAD SCREW FOR PLATES HBS PLATE

d; CODE L b Ap pcs
Irmim] [mim] Imm] [rmm]
HBSPLB60 60 52 1+10 100
HBSPLB8O 80 55 1415 100
g  HBSPL8100 100 75 1415 100
TX40 upsPLB120 120 95 1+15 100
| HBsPLB140 140 110 1420 100
c € &E&\ HBSPLB160 160 130 120 100

ETA-11/0030 AC233
ESR-4B45

Slika 41. Prikaz spajnog sredstva odabranog iz Rothoblaas kataloga
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Marija Gulam 1/4
University of Zagreb,
Faculty of Civil
PO A Engineering
Connection
Fx 32,72 kNfm
F: 57 kN/im
Kmea 0.8 -
Material 1 Steel 5355
P KN/m?
Material 2 C24 spruce ETA (2022)
[ 3.85 kN/m*
Panel 2 CLT 160 L5s
Orientation cover layer o
Conneclor type Rothoblaas HES
Connectors 8/140
Diametar 8 mm
Head diameter 14.5 mm
Length 140 mm
Thread length 60 mm
Number of rows 1
Steel element width 280 mm
Steel element thickness 13 mm
Analysis
Analysis Existing Limit Unit Utilization
Width 2 280 48 mm 17%
Thickness 2 127 25 mm 20%
Fv 3328.873 3388.37 N 9B8%
Fax 579.008 3108.183 N 19%
Combination 1 1 - 100%
Count 9.829 31.25 Count/ Im 31%
2 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and app o g and by a project

structuralbuilding physics engineer. For more information see the Terms of Use
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Marija Gulam 24
University of Zagreb,
Faculty of Civil
storaenso Engineering
Structural system
*y | —
' i . -—
x ; X
i . T 5 s
. 1 IREINE
— i . - 4 —
- ’{- —
|
. L 3 —
1 ) i
20 !
- e o
T TERUSETT I
’ 3
1 ———
Minimum spacing
Name 81.min Azmin 83 min Bstmin B, min Adtmin
[mm] [mm] [mm] [mm] [mim] [mm]
CLT 32 20 48 48 20 48
Result in layers
Element 2
X Thick Typ a La Lo Faxnk
[mm]  [mm] [l [mm]  [mm] [N]
o 5 L 90 0 0 0
5 35 L 90 35 35 3536
40 15 o} 90 15 15 1515
55 5 Cc 90 1] 0 0
60 40 L 90 0 0 0
100 20 (o} a0 0 0 0
120 40 L 90 4] o o

@ 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project
structural’building physics engineer. For more information see the Terms of Use.
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University of Zagreb,

Marija Gulam
Faculty of Civil
storaenso Engineering
Results
LS Bz min Tt

mm]  [mm]  [Nmm

Q0 48 0.00
Results
My Fax gk F

head Rk
[Nmm] [MN] [N]

2005748 505080 0.00

Reference documents for this analysis

English title
EN 338

EN 1995-1-1

EN 1990

ONorm B 1995-1-1 NA

OMorm B 1905-1-2 NA

ETA-11/0030

ETA-12/0063

ETA-12/0062

ETA-11/0086
ETA-09/0322
ETA-11/0496
ETA-11/0190
ETA-12/0373

ETA-12/0114

@ 2024 - Calculatis by Stora Enso - Version 7.10.0

Toenit tpanz lea.1 liwz { . tareq Famr  Fassiz
[mm]  [mm]  [mm] [mm]  [mm] [mm] [N] [MN]

13.00  127.00 0.00 5000 0 25 0.00 5050.80

Fumx Fyna Fega Faxra Faxes  Count  Count  ae
[N] [N] [kMNAm]  [N] [kNAm] [Stkim] [Stk/m] [mm]

550610 338837 3272 310818 570 983 M2 102

Description
EN 338 - Structural timber ? Strength classes

EN 1985-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1990 - Eurocode ? Basis of structural design

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures ? Part 1-2: General ? Structural fire design ? National
specifications concerning ONORM EN 1995-1-2, national comments and
national supplements

ETA-11/0030 European Technical Approval; Rothoblaas; Selli-lapping
screws for use in timber structures

SFSintec AG; Self-tapping screws for use in timber constructions

SFA intec AG; ETA-12/0062; selftapping screws for use in timber
constructions

GH Various Angle Brackets

GH Various Angle Brackeis

Rotho Blaas TITAN Angle Brackets

selftaping screw by Wirth

Schmid - Screws for use in timber constructions

SPAX - Screws for use in timber constructions

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project
structural’building physics engineer. For more information see the Terms of Use.
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Dimenzioniranje karakteristicnih spojeva

Marija Gulam 44
University of Zagreb,
Faculty of Civil
storaenso Engineering
Reference d for this lysi
English title Description
ETA-21/0670 Simpson Strong-Tie® Structural screws SWW, SWC, TTUFS, TTSFS and
TTZNFS
ETA-13/0796 Simpson Strong-Tie® screws ESCR/ESCR-S, ESCRC/ESCRC-S,, ESCRS,
ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD, ESCRT2R, SSTA and ESCRH
ETA-20/0773 Wiirth - DEMEE Angle Brackets and plate connectors
ETA-0B/0183 Wiirth - Typ A + Typ V Angle Bracket
ETA-14/0274 ‘Wiirth - Hold down and storey connector
Disclaimer

The software was created to assist engineers in their dally business. The software ls an enginearing software that Is dealing with a very complex matter of structural analysis and bullding physics analysis.
Therefore, this software shall only be aperaled by skilled, experienced engineers, with a deep understanding of structural enginesring and bui hysics related to timber structures. The user of the
software is obliged to check all input values, no matler if they were given by the user or given by defaull by the software and all results for plausi
The use of the results of the software should not be relied upon as the basis fior any decision or action. Any use of results of the software is only sllcmeu if the results have been verified and approved
regaring and by a preject physics engineer. The user has the possibility 1o make print-cus frem the sofware. Any modification of hose are not allowed.
Stora Enso Wood Products GmbH does not assume any wamanty regarding the software. The software has been developed with utmost diligence, neveriheless Stora Enso Wood Products GmbH,
neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of informatien and data created by the software. Stora Enso Wood Products GmbH does
alsa not assume any warranty for the general usability of the software, its suitabiity for a special purpose or for the comgalibility of the software with the ones of thitd party producers or providers,

Siora Enso Wood Products GmbH is only liable for damages caused by gross negligence o intent through Stora Enso Wood Products GmibH; the liability for slight negligence is exchded. This does nat
apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well nol liable for operational failures o the loss of programs andior data of the user's data
[processing system.

Applicabla Law: Thesa farms of usa shall be govemed by the laws of Austia excluding howevar any conflict of laws rules and any laws regarding tha Convantion of the International Sale of Goods.
(CISG).

2 2024 - Calculatis by Stora Enso - Version 7.10.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project
structuralbuilding physics engineer. For more information see the Terms of Use
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2.7 Iskaz materijala

Tablica 1. Kolicine AB povrsina za zgradu A

Thickness Name

Uniform | d: 200.0 mm |
4 - (35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - (35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - (35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - (35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - (35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - (35/45

z

Surfaces Mo.

158

115

305
207,215,
224,232
274

153
143-152
203
193-202
119

42
32-41
69
59-68
285,296

275-
284,286-295

ql--1

1.00

1.00

4.00

1.00

1.00

10.00

1.00

10.00

1.00

10.00

1.00

10.00

2.00

20.00
75.00

S [m?]

107.081
90.120
87.801
60.000
48,600
29.040
26.400
14.850
13.500

8.400
7920
7.200
4.950
4.500
3.960

3.600

V [m?]

21416
18024
17.560
12.000
9.720
5.808
5.280
2570
2.700
1.680
1.584
1.440
0.550
0.500
0.792

0.720

M

[kg/m?]
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00

500.00

MI[t]

53541

45.060

43901

30.000

24,300

14520

13.200

7425

6.750

4,200

3.960

3.600

2.475

2.250

1.980

1.800

Sy [m]

107.081
90120
87801

239999
48600
29040

263999
14850

135,000

8.400
7920
72,000
£.950
45000
7.920

72,000
1234680

vy [m?]

21416
18,024
17.560
48.000
9.720
5.808
52,800
2970
27,000
1.680
1.584
14,400
0.990
9.000
1.584

14,400
246,936

M3 [t]

53.541
45,060
43.901
120.000
24,300
14520
132.000
7.425
67.500
4,200
3.960
36.000
2.475
22.500
3.960

36.000
617.340

Tablica 2. Kolicine CLT ploca

d=200 mm za medukatne i krovne konstrukcije zgrade A

Thickness Name

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Surfaces No.

154-157

303, 304

186-192

175-180

Ql-]

4,00

2,00

7.00

6.00

S[m?

107.081

87.801

84,107

B80.461

VIm3]

21416

17.560

16.821

16.092

M
[kg/m?]

84.00

84.00

84.00

84.00

Mt

8,995

7.375

7.065

6.7559

Sy [m?]

428324

175603

588,750

482,764

V3 [m*]

85.665

35.121

117.750

96.553

M2 [t]

35979

14751

L9455

40,552
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Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200L55]

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200155

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
|CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L5s |

Layers | d: 200.0 mm
| CLT 200 L&s |

z

97-99

185

181-184

298-302

204-206,212-

214,221,
222,229.230

267-269

270-273

171-174

15,18

116

20

16,17

71,73,75,77

408-410,413-

415418-420,
423-425

118,526

343

1.00

4.00

5.00

10,00

3.00

4.00

4,00

2.00

1.00

2.00

4,00

12.00

2.00

a0

75.720

73.741

70,800

63.435

60.000

51.802

48,600

L4437

35.000

33344

30091

25.800

22974

21.000

10.800

9.000

6.720

0659

15144

16748

14,160

12687

12.000

10.360

9.720

8.887

7800

6.669

6.018

5.160

4,595

4.200

2.160

1.800

1.364

0.132

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

84.00

6.360

6.194

5947

5329

5.040

4,351

4.082

3733

3.276

2801

2528

2.167

1.930

1,764

0.807

0.756

0.564

0055

227159

73741

283199

317175

599.998

155405

194.399

177.749

78.000

33 344

30091

25800

22974

42,000

43,200

108,000

13440

0659

4101.772

45432

14.748

56.640

63.435

120.000

31.081

38.880

35.550

15.600

6.669

6.018

5.160

4,595

8.400

8.640

21.600

2.688

0.132

820.354

15.081

6.194

23.789

26643

50400

13,054

16330

14931

6.552

280

2528

2167

1.930

3.528

3629

5.072

1.129

0.055

344,549

202




Iskaz materijala

Tablica 3. Kolicine CLT ploca d=140 mm za zidove zgrade A

M
Thickness Name Surfaces No. Q-1  S[m]  VIm] [kg/m?] M [t] Sy [m?] vy [m] M3 [t]

Layers|d: 1400mm 544 370,228 300 33000 4620 5880 1940 99000 13860  5.821
| CLT 140 L5s |

208-210,216-
Layers |d:1400mm 219, 225-227,
| CLT 140 L5s| 233-236 1400  30.000 4.200 58.80 1.764 419.999 58.800 24,696
Layers | d: 1400 mm
| CLT 140L5s | 125 100 27564 3.915 58.80 1.644 27964 3915 1.644
Layers | d: 140,0 mm
| CLT 140 L5s| 257,258 200 27800 3.892 58.80 1.635 55600 7.784 3.269
Layers |d: 1400 mm
| CLT 140 LSs | 266 1.00 24750 3.465 58.80 1.455 24,750 3.465 1.655
Layers |d: 1400 mm
| CLT 140 L5s | 126-129 400 23522 3.293 5880 1.383 94.087 13172 5.532
Layers |d: 1400 mm
| CLT 140 L5s | 262-265 400 22.500 3.150 58.80 1.323 90.000 12,600 5.292
Layers | d: 140.0 mm
| CLT 140 L5s | 142 100 19.800 2.772 58.80 1.964 19.800 23772 1.164
Layers |d: 1400 mm
| CLT 140 L5s | 159-164 5600 18.838 2637 58.80 1.108 113.026 15.824 6.646
Layers | d: 1400 mm
| CLT 140 L5s | 10 100 17.851 2.499 58.80 1.050 17851 2.499 1.050
Layers | d: 140,0 mm
| CLT 140 L5s | 6-9 400 16.228 2.272 58.80 0.954 64914 9.088 3817
Layers |d: 1400 mm
| CLT 140 L5s | 104,112 200 15300 2142 58.80 0.900 30600 5,284 1.799
Layers |d: 140.0 mm
| CLT 140L5s| 14 100 13938 1.951 5880 0.820 13938 1951 0.820
Layers |d: 1400 mm
| CLT 140 L5s | 366-375 1000 13.861 1.941 58.80 0.815 138615 19.406 8.151
Layers | d: 140.0 mm
| CLT 140L5s | 13 100 13.760 1.926 58.80 0.809 13.760 1.926 0.809
Layers |d: 1400 mm
| CLT 140L5s | 165-170 6,00 13.300 1.862 58.80 0.782 79.800 11172 4.692
Layers |d: 1400 mm
| CLT 140 L5s | 26-30,43-53 16,00 13.200 1.848 58.80 0.776 211.199 29.568 12.419

100-102,106-
Layers |d: 1400mm 110,
| CLT 140 L5s| 113,114,139-141 1300 13.100 1.834 58.80 0.770 170.300 23842 10.014
Layers |d: 1400 mm
| CLT 140 LSs | 383-386 400 12.800 1.792 58.80 0.753 51.200 7168 3.0M1M
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Layers |d: 1400 mm

| CLT 140 L5s | 25 100 11550 1617 5880 0.679 11.550 1617 0.679
Layers |d: 1400 mm
| CLT 140 LSs | 396,405 200 10850 1.519 58.80 0.638 21.700 3.038 1.276
Layers |d: 1400 mm
| CLT 140 L5s | 21-24 4,00 10,500 1470 5880 0617 42.000 5,880 2470
Layers |d: 1400 mm
| CLT 140 L5s | 325 1.00 9.900 1.386 5880 0.582 9.900 1.386 0.582
Layers |d:1400mm 103,111,117,
| CLT 140 L5s | 381,395,401 6.00 9.800 1.372 58.80 0.576 58.800 8.232 3.457
31,387-390,
Layers |d:1400mm  392-394,397-
| CLT 140 L5s | 400,402-404 15.00 9.200 1.288 5880 0.541 138.000 19.320 8114
Layers | d: 140.0 mm
| CLT 140 L5s | 315-324 10.00 9.000 1.260 58.80 0.529 90.000 12.600 5.292
Layers |d: 1400 mm
| CLT 140 L5s | 376-381 6.00 8.300 1.162 58.80 0.488 45,800 6.972 2928
Layers | d: 140,0 mm
| CLT 140 L5s| 124 1.00 8.250 1.155 58.80 0.485 8.250 1.155 0.485
Layers |d: 1400 mm
| CLT 140 LSs | 120-123 4,00 7.500 1.050 58.80 0.441 30.000 4,200 1.764
Layers |d: 1400 mm
| CLT 140L5s| 70,72,74,76,78 500 5400 0.756 58.80 0.318 27.000 3.780 1.588
Layers |d: 1400 mm
| CLT 140 L5s | 5 1.00 4955 0.694 58.80 0.291 4.955 0.694 0.291
Layers | d: 140.0 mm
| CLT 140 LSs | T-4 4.00 4.505 0.631 58.80 0.265 18.020 2523 1.060
406,407,411,
Layers |d:1400mm 412416417,
| CLT 140 L5s | 421,422,426,627 1000 4500 0630 5880 0.265 45.000 6,300 2.646
Layers |d: 1400 mm
| CLT 140 L5s | 336,358 2.00 4132 0.578 58.80 0.243 8.264 1.157 0.486
Layers |d:1400mm  326-335,348-
| CLT 140 L5s | 357 2000 3.756  0.526 58.80 0.221 75125 10518 4617
Layers |d:1400mm  337-342,359-
| CLT 140 L5s | 364 12.00 3444 0482 58.80 0.203 41,330 5.786 2.430
2 198.00 2416.092 338.253 142.066
Tablica 4. Kolicine stupova GL32h za zgradu A
Section Members Am M Am, ¥ 3 M3
Name No. Q[--] Lim]  [m¥%m] V[mY] [kg/m]  M[t] L§[m] [m?] [m?] [t]
200/200
GL32h 1.2 2.00  3.300 0.800 0.132 196 0065 6.600 5.440 0264 0129
2 2.00 6.600 5440 0264 0.129
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Tablica 5. Kolicine AB povrsina za zgradu B

Thickness Name

Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
& - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Unifarm | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - 035/45
Uniform | d: 200.0 mm |
4 - C35/45
Uniform | d: 200.0 mm |
4 - C35/45

I

Surfaces Mo,

455

485

92,250,450

347

501

496-500

512

507-511

524

519-523

469,482

464-468,
477-481

Ql--]

1.00

1.00

3.00

1.00

5.00

1.00

5.00

1.00

5.00

2.00

10.00
36.00

S [m?

70.200

68.400

60.000

40.500

29.700

27.000

14.850

13.500

7.920

7.200

4,950

4,500

v [m?]

14.040

13680

12,000

8.100

5940

5.400

2970

2,700

1.584

1440

0990

0.800

M
[kg/m?]
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00

500.00

M [t]

35,100

34.200

30,000

20.250

14.850

13.500

7.425

6.750

3.960

3.600

2475

2,250

S [m?]

70.200
68.400
179.999
40,500
29.700
135,000
14.850
67.500
7.920
36.000
9.900

45,000
704,968

V3 [m?]

14,040
13.680
36.000
8,100
5.940
27.000
2870
13.500
1.584
7.200
1.980

9.000
140,994

M3 [t]

35.100
34.200
90.000
20.250
14850
67.500

7.425
33.750

3.960
18.000

4,950

22500
352.484

Tablica 6. Kolicine CLT ploca d=200 mm za medukatne i krovne konstrukcije zgrade B

Thickness Name

Layers | d: 200.0 mm |
CLT 200 L5s |
Layers | d: 200.0 mm |
CLT 200155 |
Layers | d: 200.0 mm |
CLT 200155
Layers |d: 200.0 mm |
CLT 200155
Layers | d: 200.0 mm |
CLT 200155 |
Layers | d: 200.0 mm |
CLT 200L5s|
Layers | d: 200.0 mm |
CLT 200L5s |
Layers | d: 200.0 mm |
CLT 200155
Layers | d: 200.0 mm |
CLT 200L5s|

I

Surfaces No.

93,251,451
88-91,246-
269,466-649
429-432
56,261,428
364-346

483 484
485-487
95,255,453

79-81,237-
239,437-439

Ql--]

3.00

12.00

4.00

3.00

3.00

2.00

3.00

3.00

9.00
42.00

S[m?]

70.800
60.000
57.150
44,437
40,500
24,750
13.500
10.800

9.000

v [m?]

14,160
12.000
11430
8887
8,100
4,950
2.700
2160

1.800

M
[kg/m?]
84,00
84.00
84.00
84.00
84.00
84.00
84.00
84.00

84.00

M [t]

5.947

5.040

4.801

3.733

3.402

2.079

1134

0.907

0.756

S3 [m?]

212395
719.997
228599
133312
121,500
45.500
40.500
32.400

81.000
1619.21

VE [m?]

42,4680
143.999
45,720
26662
24,300
9.500
8.100
6.480

16.200
323.84

Mz [t

17.842

60.480

19.202

11.198

10.206

4,158

3.402

2722

6.804
136.01
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Tablica 7. Kolicine CLT plo¢a d=160 mm za medukatne i krovne konstrukcije zgrade B

M
Thickness Name SurfacesMNo.  Q[--] SIm?  V[m]  [kg/m?]  MIt] Se [m?] V2 [m?] M [t]
Layers | d: 160.0 mm
| CLT 160 L5s | 489-492 494 500 68.400 10.944 67.20 4.596 341.999 54.720 22582
Layers | d: 160.0 mm
| CLT 160 L5s | 9 1.00  34.201 5.472 67.20 2.298 34201 5472 2.258
Layers | d: 160.0 mm
| CLT 160 L5s | 7 1.00 34.198 5.472 67.20 2.298 34,199 5472 2.258
2 7.00 410,40 6566 2758
v
Tablica 8. Kolicine CLT ploca d=140 mm za zidove zgrade B
M
Thickness Name Surfaces No. Q-]  sIml VIm  [kg/ml M SEImA VEIM]  ME[t]
Layers | d: 140.0 mm
| CLT 140 L5s | 18,137,313 3.00 33.000 4,620 5880 1.940 99.000 13860 5821
Layers |d: 140.0mm  13-16,134-136,
| CLT 140 L5s | 308-311,528,531 13.00 30.000 4,200 58.80 1.764 389.999 54,600 22932
Layers | d: 140.0 mm
| CLT 140 L5s | 17,132 200 27.800 3.892 5880 1635 55.600 7.784 3.269
Layers | d: 140.0 mm
| CLT 140 L5s | 463 1.00 25.080 3.511 58.80 1475 25.080 3511 1475
Layers | d: 140.0 mm
| CLT 140 L5s | 458-461,529 5.00 22.800 3.192 58.80 1.341 114.000 15960 6.703
Layers | d: 140.0 mm
| CLT 140 L5s | 518 1.00 21.080 2.951 5880 1.240 21.080 2951 1.240
Layers | d: 140.0 mm
| CLT 140 L5s | 513-516,525 5.00 18.800 2632 58.80 1.105 94.000 13.160 5527
Layers | d: 140.0 mm
| CLT 140 155 | [ 1.00 15.950 2233 5880 0938 15.950 2233 0538
Layers | d: 140.0 mm
| CLT 140 L5s | 252,253 2.00 15.300 2.142 5880 0.900 30.600 4,284 1.799
Layers | d: 140.0 mm
| CLT 140 L5s | 502-506 5.00 14500 2.086 5880 0.876 76,500 10430 4,381
Layers | d: 140.0 mm
| CLT 140 L5s | 96,256,454 3.00 13.200 1.848 58.80 0.776 39.600 5.544 2.328
Layers |d: 140.0mm  55-58,259,
| CLT 140 L5s | 260,433-436 10.00 13.100 1.834 58.80 0.770 131.000 18,340 7.703
Layers | d: 140.0 mm
| CLT 140 L5s | 1-3568 6.00 9.800 1.372 5880 0576 58.800 8232 3457
Layers |d: 140.0mm  82-86,240-
| CLT 140 L5s | 244, 460444 15.00 9.200 1.288 58.80 0.541 137.999 19320 8114
Layers | d: 140.0 mm
| CLT 140 L5s | 19,138, 314,476 4,00 5.400 0.756 5880 0.318 21.600 3.024 1.270
Layers |d: 140.0mm  11,12,130,131,
| CLT 140 L5s | 306,307,456,457 8.00 4,500 0.630 5880  0.265 36.000 5.040 2117
Layers | d: 140.0 mm
| CLT 140 L5s | 475 1.00 2,870 0.416 5880 0.175 2.970 0416 0175
Layers | d: 140.0 mm
| CLT 140 L5s | 470-473,530 5.00 2.700 0.378 5880 0.159 13.500 1.890 0.794
2 90.00 1361.28 190.58 B80.04
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Tablica 9. Kolicine greda HE280A za zgradu B

Section

Name
HE 280 A
5355

I

Members

3-8

Nao.

Ql-]

6.00
6.00

L [m]

7.600

Am
[m?/m]

1.603

V [m]

0.074

M
[kg/m]

764

M [t]

0.580

L3 [m]

45600
45.600

Am, 3 V2 M3
[m?] (m?] [t]

73.201 0444 3483
73.201 0444 3483
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Zakljucak

3 ZAKLJUCAK

U posljednje vrijeme, drvo je postalo klju¢ni materijal u modernoj gradnji, osobito u izgradnji
visekatnih zgrada i hibridnih sustava koji kombiniraju drvo s betonom i €elikom. Materijali
na bazi drva, na primjer CLT i LLD imaju sve vetu primjenu, kako samostalnu, tako i

zajednicku radi maksimalne iskoristivosti njihovih prednosti.

Ovagj trend reflektira rastuéu potraznju za odrzivim gradevinskim rjeSenjima koja smanjuju
emisiju CO; i omogucuju brzu gradnju. Kombinacija drva s tradicionalnim materijalima poput
betonai celika pruza stabilnost i prilagodljivost, osobito u seizmickim podrucjima.

U ovom diplomskom radu analizirana je drvena konstrukcija visoke zgrade s betonskom
jezgrom i podrumom, koja je prosla sve provjere granicnih stanja nosivosti i uporabivosti.
Projekt mije omogucio bolje razumijevanje prednosti i potencijala drvenih kanstrukcija. Drvo
nudi odrZivost, brzu gradnju i estetsku vrijednost, a istrazivanje novih materijala kljucno je
za buduénost gradevinarstva.

lako CLT u Hrvatskoj jos uvijek nije Siroko zastupljen, ova zgrada predstavlja primjer gradnje
koji bi mogao postati sve ¢esci u buduénosti. Rastuca svijest o prednostima ovog materijala
ukazuje na to da ce se CLT sve viSe primjenjivati u razli¢itim vrstama objekata. S porastom
potraznje za odrzivim rjeSenjima, ofekuje se da ce ovakvi projekti, koji kombiniraju
inovativnost i funkcionalnost, postati standard u suvremenoj arhitekturi i graditeljstvu u
Hrvatskaj.

Zakljucno, drvo u kombinaciji s naprednim tehnologijama nudi inovativna, odrziva rjesenja
koja mogu unaprijediti gradevinske metode i doprinijeti ekoloski prihvatljivijoj buduénosti
gradevinske industrije,
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