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stupovi, b/h = 16/16 cm, C24
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GRABDEVINA: Rekonstrukclja | prenamjena sinagoge u gradevinu Javne namjene
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Zagreb, travan| 2019.

kosnici, b/h = 16/16 cm, C24
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DOPUNSKI PRORACUN GLAVNOM
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Zagreb, travanj 2019.

kosi stupovi, b/h = 12/12 cm, C24
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Zagreb, travan) 2019.

klijeSta, b/h = 2*4/12 ¢cm, C24
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podroZnica, b/h = 16/16 cm, C24
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Zagreb, {ravanj 2019,

grebeni, b/h = 12/12 cm, C24
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DOPUNSK! ?RORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.

vezne grede dolje, b/h = 16/16 cm, C24
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GRADEVINA: Rekonsirukclja | prenamjena sinagoge u gradevinu javne namjene
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KONSTRUKCIJE LUKQVICE

Zagreb, travan| 2019.

vezne grede gore, b/h = 12/12 cm, C24




P__

-

arhltektura| konstrukclja | dizajn | konzalting
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DOPUNSKI PRORAGCUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIE LUKOVICE

Zagreb, travan| 2019.

gornji grebeni, b/h = 12/12 cm, C24
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krizevi, b/h = 12/12 cm, C24
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arhitektura| konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Beristav Medl¢, dipl. Ing. grad Zagreb, lravanj 2019.

2. TEHNICKI OPIS

Predmet ovog dopunskog proraguna je nosiva drvena konstrukcija baroknog tornja koji se planira napraviti
na zgradi sinagoge, na uliénom prog&elju.

Nosivu konstrukciju donjeg dijela ("lukovica") tvore &etiri para izduZenih stolica (u stupovima se javlja i tlak
i viak i spoj stupa sa veznom gredom dolje je zglobni). Stolice &ine stupovi (dimenzija b/h = 16/16 cm,
klasa drva C24), vezne grede dolje (dimenzija b/h = 16/16 cm, klasa drva C24), vezne grede gore (dimenzija
b/h = 12/12 c¢m, klasa drva C24) i kosnici (dimenzija b/h = 16/16 cm, klasa drva C24). Stati¢ki sustav svih
spomenutih elemenata stolice je prosta greda. Vezne grede, medusobno okomitih stolica, se spajaju u istoj
horizontalnoj ravnini, pa je potrebno jednu prekinuti dok druga se nalazi iz jednog komada. Vezne grede
druge dvije medusobno okomitih stolica se nalaze iznad ili ispod ravnine prvih spomenutih stolica.

Prema najizbocenijem dijelu lukovice, s polovice svakog kosnika, postaviti kose stupove (dimenzija b/h =
12/12 cm, klasa drva C24). Oni se s jedne strane upiru u kosnike, a s druge strane ugepljuju u podroznice.
Kosi stupovi prenose samo uzduznu silu.

Postoje tri kruga podroznica (dimenzija b/h = 16/16 cm, klasa drva C24). Prvi krug je najvisi, krajevi
podroZnica se oslanjaju na évorove koji spajaju stup, kosnik i veznu gredu gore, a preuzimaju optereéenje od
grebena. Drugi krug je srednji. Krajevi podroZnica se oslanjaju na kose stupove, a prihvacaju takoder
optere¢enja od grebena. Treci krug je najnizi. Krajevi podroZnica se oslanjaju na klijesta. Staticki sustav
podroZnica je prosta greda. Svaki krug podroZnica &ine osmerokutni vijenac.

KlijeSta (dimenzija b/h = 2x4/12 cm, klasa drva C24) je potrebno staviti u dvije horizontalne ravnine. Prva
ravnina je najistureniji dio lukovice; klije$ta spajaju medusobno najudaljenije grebene, a priévriéene su na
kosnike i stupove. Druga ravnina u kojoj se polazu klijesta su na mjestu tre¢eg,najnizeg kruga podroznica. Ta
klijesta su takoder pri¢vrééena na kosnik i na stup. Prenose samo uzduZnu silu.

Grebeni (dimenzija b/h = 12/12 cm, klasa drva C24), kosim zasjecima nalijezu na podroznice. Oni daju
projektiranu zakrivijenost grebena i krovnih ploha (nastaju dascanim opSavom svakog polja izmedu dva
susjedna grebena). Grebene postaviti obavezno u kuteve osmerokuta, no radi velikog osnog razmaka (e =
2,3 m), potrebno je postaviti grebene po jedan izmedu veé spomenutih u kutevima osmerokuta.

Konstrukeiju vrha &ine gornji grebeni (dimenzija b/h = 12/12 cm, klasa drva C24),koji su takoder stabilizirani
drvenim op8avom. Tako se spre¢ava izvijanje u krovnoj ravnini. Za smanjenu duljinu izvijanja u drugoj
ravnini, potrebno je postaviti krizeve. Stati¢ki sustav gornjih grebena je prosta greda. S jedne strane se
oslanjaju na gornji osmerokutni vijenac podroznica a drugi kraj zavr$ava u poluzglobu s drugom gredom.
Krizeve (dimenzija b/h = 12/12 c¢m, klasa drva C24), potrebno je postaviti unutar konstrukcije vrha kako bi se
smanjila duljina izvijanja van krovne plohe vrha. Postrebno ih je postaviti i izmedu dva susjedna kosnika,
kako bi se kosnicima smanjila duljina izvijanja.

Konstrukcija se temelji na postojeéim zidovima sinagoge, na koje je potrebno izliti horizontalni AB serklaz.
Proveden je dokaz sidrenja.

Svi elementi su svrstani u razred drva C24. To je standardna grada za nase podneblje, a ukoliko je neka
druga vrsta dobavljiva slabijih tehnigkih karakteristika, molimo kontaktirati projektanta konstrukcije.

Svi elementi konstrukcije radunaju se za odgovarajuca opterecenja dana u hrvatskim normama niza HRN EN
1991. Proradun se provodi za djelovanje slijedecih utjecaja na konstrukciju: viastite teZine, dodatnog stalnog
opterecenja, opterecenja snijegom te opterecenje vjetrom. Svaki slugaj optereéenja je razraden i prikazan u
poglaviju 3 ovog projekta.

Proraguni i dimenzioniranja su izvedeni pomoéu SCIA Engineer, metodom konaénih elemenata. Za potrebe
dokaza nosivosti i uporabljivosti konstrukcije te dimenzioniranje elemenata naginjen je 3D modeli
konstrukcije.
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3. ANALIZA OPTERECENJA

1. Vlastita tezina
Programski paket Scia Engineer sama u obzir uzima vlastitu tezinu elemenata.

2. Dodatno stalno optereéenje

drvena oplata 5kN/m*0,02m= 0,1 kN/m?
limeni op$av 78,5 kN/m*0,005 m = 0,39 kN/m?
= 0,49 kN/m?
= 0,5 kN/m?
oshi razmak gornjih grebena e = 0,7 m = 0,35 kN/m
osni razmak glavnih grebena e = 1,15 m = 0,58 KkN/m
3. Optereéenje snijegom
Lokacija: Varazdin Karakteristicno opterec¢enje snijegom na tiu:
Zona: Il - Kontinentalna Hrvatska S = 1,00 kN/m?
Koeficijent izlozenosti c.= 1,00 ( normalna topografija )
Koeficijent gubitka topline kroz krov ¢= 1,00 ( izolirani krov )
Koeficijent oblika za lukovicu Hi (ou)= i (o= 0,42
(a =449
Opterecenje snijegom na krovu: s = LCeCesk = 0,42 kN/m?
oshi razmak glavnih grebena e =1,15m = 0,48 kN/m

Optereéenje na toranj nece se razmatrati jer je kut greda i horizontale preko 60 ° pa je i L = 0 stoga nema
opterecenja snijegom za toranj.




Pﬁ

arhitektura| konstrukcija| dizajn | konzalting

GRABEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k & bir 2018, k.o. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13268011531

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
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l

Zagreb, ravanj 2019.

IZRADIO: mr. sc. Berlslav Medié, dip!. ing. grad

4. Opterecenje vjetrom

Lokacija: Varazdin Osnovna brzina vjetra:
Zona: Vo= 20,00 m/s
'~ Republika Hrvatska é
| Karta osnovne brzine vjetra W,

Drigvna cestn

Izohpae SO0
frohpes 1000
Iohpss 1500 m

N Vile op 50000 snowke
. 10000 do 59 000 stenovalka
. $000do 10 000 sianovelka
Ourpme brna ok we () o iveca 10-mindre
bzing visira ra 10 m iz ravnog Us kalagare
heaparvos B 7 povraino rardoble 50 godne

Namso 1 9903 0K
. B R
—

Haatowrap 3T 5
u pou o Sy, . "
Ochrena guieinkia unard <

Ouks] brvervie: ONAGES (aiip Lswm, Shaingi Do
COMALN M (i bt Larwiadvonm ety

Lamihortog Korborrone inmuarw prasbione
v 0845

2ngm 200

Referentna brzina vjetra:  VieCorR X CTEM X CaLT X Vbo = 20 m/s

cpr= 1,00 koeficijent smjera vjetra
crem= 1,00 koeficijent ovisan o godi$njem dobu
car= 1,00 koeficijent nadmorske visine

Poredbeni tlak srednje brzine vjetra 0,25 kN/m?

p= 1,25 kg/m’

qref=p/ 2 x Vref2 =
gustoca zraka

Podrugje s najmanje 15% povrgine prekrivene zgradama ¢ija prosje&na visina
premasuje 15 m

Kategorija zemljista: IV

Visina objekta iznad terena (najvisa tocka): h= 21,85 m
Koeficijent izloZenosti: c(z)= 1.7
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DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, lravan) 2019.

Koeficijent vanjskog pritiska za dvostre$ne krovove:

Podrulje A B c E
hid Cpato Cpat Cpato Cpat C00 l Cpat Cpat0 Cpat Cpe10 C ]
5 -12 -14 -08 -1.1 -0,5 +0,8 +1,0 -07
1 -1,2 -14 -08 -1 -0,5 +0,8 +10 -0.5
£0.25 -1,2 -14 -08 -1.1 -05 +0,7 +1,0 -03
podrugje A:
Ce= 1,20 c= 0,00 W = Gref X Co(Z) X (Covi) = 0,51 kN/m?

Unutarnji pritisak vjetra se ne moZe stvoriti jer ¢e lukovica biti zatvorena sa svih strana. Odabiremo podrugje A jer
daje maksimalni pritisak vjetra.

osni razmak gornjih grebena e = 0,7 m
osni razmak glavnih grebenae = 1,15 m

0,36 kN/m
= 0,59 kN/m
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DOPUNSKI PRORACUN GLAVNOM
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INVESTITOR: Grad VaraZdin

I STITOR: Gra KONSTRUKCIJE LUKOVICE
arhitektura | konstrukelja| dizajn | konzalting rg kralja T 1:42:000 Vera2din, QIR 19269011634
IZRADIO: my. s¢. Berislav Medié, dipl. ing. grad Zagreb, travanj 2019,

5. Kombinacije optereéenja
Elementi ¢e biti proraCunati prema EC5 propisima uz odgovarajuce parcijalne koeficijente sigurnosti za
materijal i optereéenja.

sluéajevi optereéenja:

Name Description Action type | Load group Load type Spec Direction | Duration | Master load case
LC1 vl tezina Permanent |staino Self weight -Z
| Lc2 slojevi krova | Variable snijeg Static Standard Short None
LC3 snijeg Variable snijeg Static Standard Short None
'\ LC4 vijetar Variable vietar Static Standard Short None
|
kombinacije:
Name | Description Type Load cases Cc;;ﬁ.
CO1 | g+dg+s+0.6w |Linear - LC1 - vl tezina 1,35
< uitimate LC2 - siolevi krova 1.35
- LC3 - snijeg 1.50
LC4 - vietar 0.90
CO2 |g+dg+0,6s+w |Linear - LC1 - vl tezina 1.35
ultimate LC2 - slojevi krova 1.35
LC3 - snijeg 0,75
LC4 - vietar 1,50
CO3 |g+dg+s+0.6w [Linear - LC1 - vi tezina 1,00
serviceably |\ o _ siojevi krova 1,00
LC3 - snijeg 1,00
LC4 - vietar 0.60
CO4 |g+dg+0.65+w |Linear - LC1 - vl tezina 1,00
serviceablly |\ oo _ siojevi krova 1,00
LC3 - snijeg 0,50
LC4 - vietar 1,00
CO5 [(g+dg Linear - LC1 - vl tezina 1,00
serviceablly |\ o . siojevi krova 1,00
anvelopa: Name List
— uLs CO1 - Linear - ultimate
- CO2 - Linear - ultimate
SLS CO3 - Linear - serviceabiity
CO4 - Linear - serviceabiity
COS - Linear - serviceabiity
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prikaz opterecéenja:

LC2 slojevi krova
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arhitektura| konstrukcija | dizajn | konzalting
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arhitektura| konstrukelja | dizajn | konzalting

GRADEVINA: Rekonstrukclja | prenamjena sinagoge u gradevinu Javne namjene

: LOKACIA:K & br. 2018, k.0. Varazdin, Augusta Cesarca 16a
== INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531
|IZRADIO: mr, sc. Berislav Medl¢, dipl. Ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIE LUKOVICE

Zagreb, travan| 2019,
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lako se vjetar na plohu nanosi okomito, u EC nije obraden slu&aj baroknog tornja pa smo uveli neke preinake.
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PROJEKTU
STATICKI PRORACUN DRVENE
Zagreb, {ravanj 2019.

DOPUNSKI PRORACUN GLAVNOM
KONSTRUKCIJE LUKOVICE

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531

LOKACIJA:k & br. 2018, k.o, VaraZdin, Augusla Cesarca 16a

| GRADEVINA: Rekonslrukcija i prenamjena sinagoge u gradevinu javne namjene
INVESTITOR: Grad Vara¥din

IZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad.

arhitektura| konstrukcija | dizajn | konzalting

4. PRIKAZ UNUTARNJIH SILA | REAKCIJA

1. Prikaz unutarnjih sila za ULS
stupovi, b/h = 16/16 cm, C24
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GRABEVINA: Rekonstrukcija | p jona sinsgoge u gradevinu [svne namj
: i : 5 DOPUNSKI PRORACUN GLAVNOM
i | , LOKACIJA:K &br. 2018, k.o. Varaddin, Augusta Cesarca 16a PROJEKTU

| [ | = |INVESTITOR: Grad Varazdin STATICKI PRORACUN DRVENE

- Y KONSTRUKCIJE LUKOVICE
arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 0lB 13269011531

|IIRADIO: mr. sc. Berlslav Medi¢, dipl. Ing. grad. Zagreb, travanj 2019.
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DOPUNSKI PRORACUN GLAVNOM

GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

: LOKACHA:k.& br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
. INVESTITOR: Grad Varazdin

Trg kralja Tomlslava 1, 42 000 VaraZdin, OIB 13269011531

arhitektura | konstrukcija | dizajn | konzalting
IZRADIO: mr. sc. Berislav Medié, dipl. ing. grad.

PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIE LUKQVICE

Zagreb, travanj 2019.
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arhitektura] konstrukcija| dizajn | konzalting

GRADEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:K & br, 2018, k.o, Varazdin, Augusia Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531

1ZRADIO: mr. sc. Berislav Medi¢, dipl. Ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.

kosnici, b/h = 16/16 cm, C24
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arhitektura| konstrukcija| dizajn | konzalting

GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k & br, 2018, k.o. VaraZdin, Augusta Cesarca 16a

INVESTITOR: Grad VaraZdin
Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

1ZRADIO: mr. sc, Berislav Medic, dip!. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCHIE LUKOVICE

Zagreb, ravan| 2019,




GRADEVINA: Rekonsirukcija | prenamjena sinagoge u gradevinu javne namjene

W G i . . DOPUNSKI PRORACUN GLAVNOM
5 ! : ¢ é LOKACIJA:k &.br. 2018, k.o VaraZdin, Augusta Cesarca 16a PROJEKTU
- [ b

STATICKI PRORACUN DRVENE
INVE : I
SETOR: GradlSrasdiy KONSTRUKCIJE LUKOVICE

arhitektura| konstrukeija| dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medi¢, dipl, Ing. grad. Zagreb, travan| 2019




GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

LOKACIJA:k.&.br. 2018, k.o. VaraZdin, Augusta Cesarca 16a

arhitektura| konstrukclja | dizajn | konzalting

INVESTITOR: Grad VaraZdin
Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berlslav Medi¢, dipl. Ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travan| 2019.
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arhitektura ] konstrukclja | dizajn | konzalting

GRADEVINA: Rekonstrukclja i prenamjena slnagoge u gradevinu javne namjene
LOKACIJA:k.& br. 2018, k.0, Vara2din, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomlislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr, sc. Berislav MedI¢, dipl. ing. grad,

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, {ravanj 2019,

klijesta, b/h = 2*4/12 cm, C24
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arhitektura | konstrukcija | dizajn | konzalting

GRABEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k & br. 2018, k.o, VaraZdin, Augusla Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

1ZRADIO: mr. sc. Berislav Medié, dipl. ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.

podroZnica, b/h = 16/16 cm, C24
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GRADEVINA: Rekonsirukcija i prenamjena sinagoge u gradevinu javne namjene

DOPUNSKI PRORAGUN GLAVNOM)
LOKACIJA:k ¢ br. 2018, k 0. VaraZdin, Augusta Cesarca 16a PROJEKTU
L . INVESTITOR: Grad Varazdin STATICKI PRORACUN DRVENE

KONSTRUKCLE LUKOVICE
arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 Vara2din, OIB 13269011531

IZRADIO: mr. sc. Berislav Medic, dipl. ing. grad Zagreb, travan] 2019.
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GRABEVINA: Rekonslirukclja | prenamjena sinagoge u gradevinu Javne namjene
i i I : LOKACHKA:k.€.br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
| i
| [~ 1] INVESTITOR: Grad VaraZdin

arhitektura | kenstrukcija| dizajn | konzalting Trg kralla Tomislava 1, 42 000 Varazdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medic, dlpl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACGUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, fravan] 2019,
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GRABEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu javne namjsne

DOPUNSKI PRORACUN GLAVNOM,|
| | M LOKACIJA:k.&.br. 2018, k.o. Varazdin, Augusla Cesarca 16a PROJEKTU
S .

e STATICKI PRORACUN DRVENE
ESTITOR: Grad Varazd|
e O} Grad Varazdin KONSTRUKCIJE LUKOVICE
arhitektura| konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berlslav Medig, dipl. ing. grad. Zagreb, travanj 2019.

grebeni, b/h = 12/12 cm, C24
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GRABEVINA: Rekonstrukcija i prenamjena sinagoge U gradevinu javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKAGIA:K.&.br. 2018, k.o. VaraZdin, Augusta Cesarca 16a PROJEKTU
I -

HIH\I’EST]TQR: Grad Varazdin STATICKI PRORACGUN DRVENE

KONSTRUKCIJE LUKQVICE
arhitektura| konstrukeija| dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc, Berislav Medi¢, dipl. ing. grad. Zagreb, lravanj 2019.
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arhitektura| konstrukcija | dizajn | konzalting

GRADEVINA: Rekonslrukcija i prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k.¢.br. 2018, k0. Varadin, Augusta Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medié, dip!. Ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.
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arhitektura | konstrukcija | dizajn | konzalting

GRADEVINA: Rekonstrukclla i prenamjena sinagoge u gradevinu javne namjene
LOKACWA:k & br. 2018, k.o VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531

)IZRADIO: mr. sc. Berislav Medé, dipl. ing. graa

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORAGUN DRVENE
KONSTRUKCIJE LUKOVIGE

Zagrob, travan] 2019,
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vezne grede dolje, b/h = 16/16 cm, C24
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arhitektura | konstrukcija | dizajn | konzalting

GRADEVINA: Rekonstrukclja i prenamjena sinagoge u gradevinu javne namjene
LOKACIA:k.&.br, 2018, k.o. Varazdin, Augusia Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomislava 1, 42 000 Varadin, OIB 13269011531

IZRADIO: mr. sc, Berislav Medié, dlp!, ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKiI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2018
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GRADEVINA: Rekonstrukclja i prenamjena sinagoge u gradevinu javne namjene

: LOKACIJA:K & br. 2018, k.0, VaraZdin, Augusla Cesarca 16a
== INVESTITOR: Grad Vara2din

arhitektura| konstrukcija| dizajn | konzalting Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medl¢, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKQVICE

Zagreb, travanj 2019.

vezne grede gore, b/h = 12/12 cm, C24
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arhlitektura | konstrukelja | dizajn | konzalting

GRABEVINA: Rekonslrukclja i prenamjena sinagoge u gradevinu Javne namjene
LOKACKA:k.¢.br. 2018, k.0, VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531

[ZRADIO: mr, sc. Berislav Medlé, dipl. Ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travan| 2019.
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arhitektura | konstrukclja | dizajn | konzaiting

GRADEVINA: Rekonstrukclja | prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k.&.br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531
IZRADIO: mr. sc. Berlslav Medlé, dipl. Ing. grad,

DOPUNSKI PRORAGUN GLAVNOM
PROJEKTU
STATIEKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, lravan| 2019,

gornji grebeni, b/h = 12/12 cm, C24

N

--0,22 kN
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arhitektura | konstrukcija j dizajn | konzalting

GRABEVINA: R keija | p i Inagoge u grad javne

LOKACIJA:K & br, 2018, k.o, Varadin, Augusta Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomlislava 1, 42 000 VaraZdin, OIB 13269011531
IZRADIO: mir. sc. Borislav Medic, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCHWE LUKOVICE

Zagreb, travan] 2019,
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arhitektura | konstrukelja | dizajn | konzalting

GRABDEVINA: Rekonstrukclja i prenamjena sinagoge u gradevinu Javne namjene
LOKACIJA:k &.br. 2018, k.o. VaraZdIn, Augusta Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomlslava 1, 42 000 Varazdin, OIB 13269011531
IZRADIO: mr. sc. Berlslav Medl¢, dip!. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATIEKI PRORACUN DRVENE
KONSTRUKCLE LUKOVICE

Zagreb, travan] 2019,




S SE

—

arhitektura] konstrukclja| dizajn | konzalting

GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

Trg kralja Tomislava 1, 42 600 Varadin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medié, dipl. Ing. gred. Zagreb, ravanj 2019.

DOPUNSKI PRORACUN GLAVNOM
LOKACIJAk & br. 2018, k.o. VaraZdin, Augusta Cesarca 16a PROJEKTU
RAEEHRGRY Grad Vorazain STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

krizevi, b/h = 12/12 cm, C24

N
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arhitektura | konstrukcija | dizajn | konzalting

GRADEVINA: R ffaip j inagoge u g lavne
LOKACKA:K & br, 2018, k.0, Varakdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja T 1,42 000 OIB 13265011631

IZRADIO: mr. sc. Berislav Medié, dipl. Ing, grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.

2. Prikaz reakcija za ULS
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arhitektura | konstrukcija | dizajn | konzalting

GRABEVINA: Rekonslrukclja i prenamjena sInagoge u gradevinu javne namjene
LOKACHIA:k.& br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531
IZRADIO: mr. sc. Berislav MedI¢, dipl, ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019,
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GRABEVINA: Rekonstrukcila i prenamjena sinagoge u gradevinu javne namjene

[ ! : LOKACIA:K.&.br, 2018, k.o. VaraZdin, Augusta Cesarca 16a
| == INVESTITOR: Grad Varazdin

arhitektura| konstrukclja | dizajn | konzalting Trg kralja Tomlslava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medl¢, dipl. Ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORAGUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019
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DDO » » .
Sn8/N7 CO2/1 -18,87 -0,03 48,83 | 2 | 0,00 0,00 0,00
Sn2/N20 Co1/2 1,34 5,” . 0,00 0,00 0,00
Sn6/N14 CO1/2 0,81 | -4,60 14,04 0,00 0,00 0,00
Sn3/N8 C01/2 -0,81 4,36 13.41 0,00 0,00 0,00
Sn1/N1 Co2/1 -11,16 0,03 | -24,60H 1 |0,00 0,00 0,00
Sni/N1 CO1/2 -4,56 -0,04 -8,19 D,00 0,00 0,00
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arhitektura] konstrukclja | dizajn| konzalting

GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu Javne namjene
LOKAGIJA:K & br, 2018, k.o0. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIOQ: mr. sc. Berlslav Medic, dipl. ing. grad

PROJEKTY

STATICKI PRORA

CUN DRy
KONSTRUKg) o

E LUKovicE

5. PRORACUN ELEMENATA KONSTRUKCIJE

1. stupovi, b/h = 16/16 cm, C24

Prikaz iskoristivosti elemenata za ULS:
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H
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i
=9 §
Jb; }
$
|
| |
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Zagreb, travan| 2019,
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GRADEVINA: Rekonstrukcija i prenamjena sinagogse u gradevinu javne namjene

! | | : LOKACIJA:k &.br. 2018, k.0. Vara2din, Augusla Cesarca 16a
| | )
== INVESTITOR: Grad VaraZdin
Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

arhitektura | konstrukclja| dizajn | konzalting
JIZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019

Timber ULS check

Linear calculation, Extreme : Global
Selection : B3

Class : ULS

Layer : stupovi

EN 1995-1-1 Code Check

lBeam B3 |4,630m ::([SG-RECT(HO; ‘C24(EN 338) Jun.sWo,n- ‘

Combination kay
ULS / 1.35%LC1 + 1.35*LC2 + 0.75*LC3 + 1.50*LC4
Partial safety factor yM for Solid timber |1,30

Bending (fm,k) 24,0 |MPa

Tension (ft,0,k)} 145 |MPa
Tension (ft,90,k) 04 |MPa

Compression (fc,0,k) 21,0 |MPa
Compression (fc,90,k) [2,5 |MPa
Shear (fv,k) 4,0 MP3
| Type of timber Solid

The critical check is on position 1,876 m.

NEd -6,38 | kN
Vy,Ed 10,00 |kN
iVz,Ed |-0,51 |kN
TEd 0,00 |kNm
MyEd |140 |kNm
Mz,Ed [0,00 |kNm

Madification factor
Service Class 1

Load duration | Short term
Modification factor kmod | 0,90

.3t SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 02 |MPa
fe,0,d 14,5 |MPa
Unity check (0,02 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)

Fc,90,d 1,25 kN
| 100 mm
lef 160 mm
b 160 mm
Aef 25600 mm?
ac,90,d 0,0 MPa
Support condition | Discrete

160 mm
ke, 90 1,50 -
| fc,90,d 1,7 MPa
Unlty check 0,02 -
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

omy,d 12,0 MPa
khy 1,00
fmyd |16,6 |MPa
om,z,d |0,0 MPa

kh,z 1,00
fm,zd |16,6 |MPa
km 0,70

Unity check (6.11) = 0,12 + 0,00 = 0,12 -
Unity check (6.12) = 0,09 + 0,00 = 0,09 -

Shear

According to EN 1995-1-1 article 6.1.7 and formula (6.13)
ker 10,67 | |

Tz.d [00 [Mpa |




GRABDEVINA: Rekonslrukcija i prenamjena sinagoge u gradevinu javne namjene

i DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:K & br. 2018, k.o, VaraZzdin, Augusta Cesarca 16a PROJEKTU
= .

! STATICKI PRORACUN DRVENE
ESTITOR:
INVESTITOR; Grad VaraZdin KONSTRUKCIJE LUKOVICE

arhitektura| konstrukeija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

1ZRADIO: mr. sc. Berislav Medié, dip!. ing. grad. Zagreb, travanj 2019

fvd [2,8 |MPa

Unity check 1z 0,02 |- |
Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 |MPa

kshape 1,05

fv,d 2,8 [MPa

Unity check 0,00 |-

| Unity check Interaction Shear [0,00 |-

Note: The Interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc0d [145 |MPa
fmyd |16,6 |MPa
fmzd |16,6 |MPa
km 0,70

Unity check (6.19) = 0,00 + 0,12 + 0,00 = 0,12 -
Unity check (6.20) = 0,00 + 0,09 + 0,00 = 0,09 -

The member satisfies the section check.
..:: STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
Accarding to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters vy 2z

Sway type sway sway
System length L 2,760 14630 |m
Buckling factor k 2,84 1,00
Buckling lenath Lcr 7,829 |4630 |m
| Slenderness A 169,50 |100,24 |-
Relative slenderness A | 2,87 1,70 =
Limit slenderness 0,30 0,30 -
Imperfection Bc 0,20 0,20 -
Reduction factor kc 0,11 0,30 =

Unity check (6.23) = 0,15 + 0,12 + 0,00 = 0,27 -
Unity check (6.24) = 0,06 + 0,09 + 0,00 = 0,14 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

Elastic critical moment My,crit | 111,22 | kNm
Critical bending stress om,crit |162,9 | MPa
Relative slenderness Arel,m 0,38 =
Reduction factor kerit 1,00 =

Unity check (6.33) = 0,12 -
Unity check (6.35) = 0,02 + 0,06 = 0,07 -

My,crt Parmmeaters - |
G0,05 462,5 MPa
LTB length L 4,630 m
Lef/L 0,80

Effective length Lef 3,704 m
Influence of load position | no influence

The member satisfies the stability check.
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arhitektura| konstrukcija | dizajn | konzalting

GRABEVINA: Rekonstrukclja i prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k &.br. 2018, k.0. VaraZdin, Augusla Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

|l2RADIO: mr. sc. Berislav Medi¢, dipl. ing. grad.

|DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIWE LUKOVICE

Zagreb, travanj 2019

2. kosnici, b/h = 16/16 cm, C24

Prikaz iskoristivosti elemenata za ULS:

s 4
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GRADEVINA: R keijn i p jena sinagoge u grodevinu javie
DOPUNSKI PRORACUN GLAVI
| : M LOKACIA:K ¢ br. 2018, k.o. VaraZdin, Augusla Cesarca 16a PROJEKTU "
STATICKI PRORACUN DRVENE
INVESTITOR: VaraZdin
[ Grad VaraZd KONSTRUKCNE LUKOVICE

arhitektura| konstrukcija | dizajn | konzalting Trg kralja Tomistava 1, 42 000 VaraZdin, OB 13268011531

ZRADIO: mr. sc. Berislav Medi, dipl. ing, grad. Zagrab, iravan] 2018,

Timber ULS check

Linear calculation, Extreme : Global
Selection : B6

Class : ULS

Layer : kosnici

EN 1995-1-1 Code Check
Eeam B6 14,893 m |16/16 - RECT (160; |cz4 (EN 338) ‘ uLs |0,68 : ‘

160)
Comblination key
ULS /1.35%LC1 + 1,35*LC2 + 0.75*LC3 + 1.50*LC4
Basic data
Partial safety factor yM for Solid timber | 1,30
Bending (fm,k) 240 |[MPa
Tension {ft,0,k) 14,5 |MPa
Tension {ft,90 k) 0,4 MPa
Compression {fc,0,k) 21,0 |MPa
Compression (fc,90,k) |2,5 MPa
Shear (fv,k) 4,0 |MPa
Type of timber Solid

The critical check is on position 2,447 m.

NEd  |-52,82 |kN
Vy,Ed [-0,07 |kN

VeEd |-3,57 |kN

TEd 0,00 kNm
My,Ed |-1,22 |kNm
MzEd |-0,03 |kNm

Modification factor
Service Class 1
Load duration | Short term

Modification factor kmod | 0,90

..it SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

ac,0,d 2,1 MPa
fc,0,d 14,5 |MPa
Unity check | 0,14

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula {6.3)

| F¢,90,d 2,85 kN

| 100 mm
lef 160 mm
b 160 mm
Aef 25600 mm?
oc,90,d 0,1 MPa
| Support condition | Discrete

h 160 mm
ke, 90 1,00 -
fc,90,d 1,7 MPa
Unity check 0,06 -
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

omyd [1,8 |MPa
kh,y 1,00
fmyd [16,6 |MPa
om,zzd [0,0 |MPa

kh,z 1,00
fmzd |16,6 |MPa
km 0,70

Unity check (6.11) = 0,11 + 0,00 = 0,11 -
Unity check (6.12) = 0,08 + 0,00 = 0,08 -

Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)
[ker [0,67 | |

[1y.d [0,0 [MPa |




arhitektura| konstrukcija | dizajn | konzalting

GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

LOKACIJA:k 2 br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin
Trg kralja Tomislava 1, 42 000 Varazdin, 0O1B 13269011531

IZRADIO: mr. sc. Berislav Medié, dipl. ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.

=d 0,3 |MPa
fu,d 2,8 |MPa
Unity check Ty 0,00 |-
Unity check 12 011 |-
Unlty check Interaction 0,01 |-

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 |MPa

kshape 1,05

fvd 28 |MPa

Unity check 0,00 |-

Unity check Interaction Shear |0,01 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6. 19),(6.20)

fc,0,d 1145 [MPa
fm,y,d |16,6 |MPa
fm,zd 16,6 |MPa
km 0,70

Unity check (6.19) = 0,02 + 0,11 + 0,00 = 0,13 -
Unity check (6.20) = 0,02 + 0,08 + 0,00 = 0,10 -

The member satisfies the section
.1t STABILITY CHECK ::..

check.

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters Yy z

Sway type sway  |sway |
System length L 2,447 0,842 [m
 Buckling factor k 2,12 1,50
Buckling length Ler 5,176 11,259 |m |
Slenderness A 112,06 | 27,27 |-
Relative slenderness A | 1,90 046 |-
| Limit slenderness 0,30 030 |-
Imperfection 8¢ 0,20 0,20 |-
Reduction factor kc 0,25 096 |-

Unity check (6.23) = 0,57 + 0,11 + 0,00 = 0,68 -
Unity check (6.24) = 0,15 + 0,08 + 0,00 = 0,23 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

| Elastic critical moment My, crit

611,58 |kNm
Critical bending stress om,crit | 895,9 | MPa
Relative slenderness Arel,m 0,16 -
‘Reduction factor kerit 1,00 S

Unlty check (6.33) = 0,11 -

Unity check (6.35) = 0,01 + 0,15 = 0,16 -

G0,05 462,5 MPa_
LTB length L 0,842 m

| Lef/L 0,80

Effective lenath Lef 0,674 m
Influence of load position | no influence

The member satisfies the stabllity check.
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GRABEVINA: Rekonstrukclja i prenamjena sinagoge u gradevinu Javne namjens

. DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:R.€.br. 2018, k.o. VaraZdin, Augusla Cesarca 16a PROJEKTU
=

INVESTITOR: Grad Varazdin STATICKI PRORACUN DRVENE
KONSTRUKCUE LUKOVICE
arhitektura | konstrukclja | dizajn | konzalting Trg kralla Tomislava 1, 42 000 Varazdin, OIB 13269011531
IZRADIO: mr. sc. Berlslav Med|¢, dipl. Ing. grad, Zagreb, travan] 2019,

3. kosi stupovi, b/h = 12/12 cm, C24

Prikaz iskoristivosti elemenata za ULS:

g )
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arhitektura | konstrukcija | dizajn | konzalting

GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k &.br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNDOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019

Timber ULS check

Linear calculation, Extreme : Global

Selection : B35
Class : ULS
Layer : kosi stupovi

EN 1995-1-1 Code Check

Beam B35 [1,562 m

12/12 - RECT (120; |C24 (EN 338) ’ULS |0,04 o
120)

Comblnation Key
ULS / 1.35%LC1 + 1.35%LC2 + 0.75*LC3 + 1.50%LC4

Basic dota

Partial safety factor yM for Solld timber
Bending (fm,k) 240 |MPa
Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 0,4 MPa
Compression (fc,0,k} [21,0 |[MPa
Compression (fc,90,k) |2,5 MPa
Shear (fv,k) 4,0 MPa
Type of timber Solid

NEd  |-723 kN
Vy,Ed [0,00 |kN
VzEd [0,00 |kN |
TEd |0,00 |KkNm
MyEd |0,00 |kNm
MzEd 0,00 |kNm |

The critical check is on position 1,562 m.

Modification factor

Service Class 1
Load duration Short term |
Madification factor kmod | 0,90

«:: SECTION CHECK ::

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

o¢,0,d 05 |MPa

fe,0,d 145 |MPa

Unity check 0,03 |-

The member satisfies the section check.

«it STABILITY CHECK

1,30

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters Yy 2z

Sway type sway |sway |
System length L 1,562 11,562 |m
Buckling factor k 1,00 |1,00
Buckling length Ler 1,562 1,562 |m
Slenderness A 45,10 [45,10 |-
Relative slenderness A [0,76 0,76 |-
Limit slenderness 030 (030 |-
Imperfection Bc 0,20 [0,20 |-
Reduction factor kc 0,84 0,84 |-

Unity check (6.23) = 0,04 + 0,00 + 0,00 = 0,04 -
Unity check (6.24) = 0,04 + 0,00 + 0,00 = 0,04 -

The member satisfies the stability check.
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arhitektura ] konstrukcija | dizajn | konzalting

GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKACUA:K £ br. 2018, k 0. VaraZdin, Augusta Cesarca 16a PROJEKTU
i STATICKI PRORACUN DRVENE
STITOR: Grad Varazdi
INVESTITOR: Grad Varazdin KONSTRUKCIJE LUKOVICE

Trg kralla Tomislava 1, 42 000 Varadin, OIB 13269011531

IZRADIO: mr. sc. Berlslav Med|é, dip!. ing. grad Zagreb, travanj 2019

4. klijesta, b/h = 2*4/12 cm, C24

Prikaz iskoristivosti elemenata za ULS:

53



GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKACIA:k & br. 2018, k.o. Vara2din, Augusta Cesarca 16a PROJEKTU
STATICKI PRORACUN DRVENE
i

TITOR: Grad VaraZdi
ves b KONSTRUKCIE LUKOVICE

arhitektura | konstrukeija | dizajn | konzalting Trg kralja Tomistava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medic, dipl. ing. grad Zagreb, travanj 2019.

Timber ULS check

Linear calculation, Extreme : Global
Selection : B26

Class : ULS

Layer : klijesta

EN 1995-1-1 Code Check

Beam B26 |5,296m 2*4/12 - 2 Rect Icz4 (EN 338) IULS lo,sz- ‘
(40; 120; 140)

Combination key ) ]
ULS / 1.35*LCL + 1,35%LC2 + 0.75*LC3 + 1.50*LC4

Basic data
Partial safety factor yM for Solid timber [1,30

Bendlng (fm,k) 24,0 |MPa
Tension (ft,0,k) 145 [MPa
Tension (ft,90,k) 04 |MPa
Compression (fc,0,k) 21,0 |MPa

Compression (fc,90,k) |2,5 MPa

Shear (fv,k) 4,0 MPa
Type of timber Solld

The critical check is on position 0,000 m.

NEd  |-6,19 [kN
Vy,Ed 0,00 |kN
vzEd (0,00 [kN |
TEd _ |0,00 |kNm

[My,Ed_|0,00 |KkNm |
Mz,Ed |0,00 |kNm

Note: Axis definitlon:
- Principal y axis in this code check is referring to the principal z axis in SCIA Engineer.
- Principal z axis in this code check is referring to the principal y axis in SCIA Engineer,

Modification factor’
Service Class

Load duration
Modification factor kmod |0

i SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0.d 06 |MPa
fc,0,d 14,5 |MPa
Unity check 0,04 |-

The member satisfies the section check,
it STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending

According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)
‘Buckling parameters vy 2z

Sway type sway | sway
System length L 5,296 5296 |m
Buckling factor k 1,00 1,00
Buckling length Ler 5,296 [5296 |m
Slenderness A 58,37 [152,88 |-
Relative slenderness A {0,99 2,59 -
Limit slenderness 030 10,30 -
Imperfection Bc 0,20 10,20 -
Reduction factor kc 0,70 |0,14 =

Unity check (6.23) = 0,06 + 0,00 + 0,00 = 0,06 -
Unity check (6.24) = 0,32 + 0,00 + 0,00 = 0,32 -

The member satisfies the stability check.
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GRADEVINA: Rekonslrukcija i prenamjena sinagoge u gradevinu javne namjene

' LOKACIJA:k.& br. 2018, k0. VaraZdin, Augusia Cesarca 16a
= hNVESTITOR: Grad Varazdin

arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

LZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, lravan) 2019

5. podroznica, b/h = 16/16 cm, C24

Prikaz iskoristivosti elemenata za ULS:
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GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:k & br. 2018, k.o, Varazdin, Augusta Cesarca 16a PROJEKTU
=i

) STATICKI PRORAGUN DRVENE
INVESTITOR: Grad Varazd
| rad Varazdin KONSTRUKCIE LUKOVICE

arhitektura | konstrukeija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531
LZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad. Zagrob, travan] 2010,
Timber ULS check
Linear calculation, Extreme : Global
Selection : B55
Class : ULS

Layer : podroZnice

EN 1995-1-1 Code Check

Fam BS5 l1,395m JIGIIG-RECT(IGO; |CZ4(EN 338) IULs !0,37- |
160)

Combination key
ULS / 1.35*LC1 + 1.35%1L.C2 + 0.75*LC3 + 1.50*LC4 |

Basic data: .
Partial safety factor yM for Solid timber | 1,30 |

Material data
Bending (fm,k) 240 [MPa
Tenslon (ft,0,K 14,5 |MPa
Tension (ft,90,k) 04  |MPa
c0k) [21,0 |[MPa
c90,k) |25 [MPa

Shear (fv,k) 40 |MPa
Type Salid
The critical check is on position 0,698 m.

Internz

NEd -15,42 |kN
Vy,Ed 0,39 kN
VzEd |-0,88 |kN
TEd -0,03 |kNm
MyEd |0,65 kNm
Mz,Ed [-0,27 |kNm

‘Modification factor

Service Class 1

Load duration Short term
Madification factor kmod | 0,90

it SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

ac,0,d 0,6 [MPa
fc,0.d 14,5 |MPa
|Unity check 0,04 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3}

Fc,90,d 1,76 kN

| 100 mm
lef 160 mm
b 160 mm__|
Aef 25600 mm?
ac,90,d 0,1 MPa
Support condition | Discrete

h 160 mm
kc,90 1,50 -
fc,90,d 1,7 MPa
| Unity check 0,03 =
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

amy,d [1,0 |MPa
kh,y 1,00
fmy,d |16,6 |MPa
om,zd |04 |MPa

| kh,z 1,00
fmzd |16,6 |MPa
km 0,70

Unlty check (6.11) = 0,06 + 0,02 = 0,07 -
Unity check (6.12) = 0,04 + 0,02 = 0,06 -

Shear

According to EN 1995-1-1 article 6.1.7 and formula {6.13)
[ker 10,67 | |

[1v.d [00 [MPa |




GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKAGIA:K.Ebr, 2018, k.o. VaraZdin, Augusta Cesarca 16a PROJEKTU
’ STATICKI PRORACUN DRVENE
INVESTITOR: Grad Varazd
= T KONSTRUKCIJE LUKOVICE

arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medi¢, dip!. ing. grad. Zagreb, lravanj 2019,

Tz,d 0,1 |MPa
fv,d 28 [MPa
Unity check Ty 0,01 |-
Unity check 1z 0,03 |-
Unity check Interaction [0,00 |-

Note: The interaction equation has been added as a NCCI.

Torsion
According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 |MPa

kshape 1,05

fv,d 2,8 MPa

Unity check 001 |-

Unity check Interaction Shear [0,01 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc,0d 14,5 |MPa
fmyd |16,6 |MPa
|fm,zd [16,6 |MPa
km 0,70

Unity check (6.19) = 0,00 + 0,06 + 0,02 = 0,08 -
Unity check (6.20) = 0,00 + 0,04 + 0,02 = 0,07 -

The member satisfies the section check.
«ii STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters Yy 2z

Sway type sway sway

System length L 0,698 1,395 |m

Buckling factor k 10,00 1,00

Buckling lenath Ler 6,976 (1,395 |m

Slenderness A 151,04 30,21 |-

Relative slenderness A | 2,56 0,51 |-

Limit slenderness 0,30 030 |-

Imperfection fc 0,20 0,20 |- .
Reduction factor kc 0,14 095 |-

Unity check (6.23) = 0,29 + 0,06 + 0,02 = 0,37 -
Unity check (6.24) = 0,04 + 0,04 + 0,02 = 0,11 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

UTB Paramaters - =

Efastic critical moment My, crit | 369,04 |kNm
Critical bending stress om,crit | 540,6 | MPa

Relative slenderness Arel,m 0,21 -
'Reduction factor kerit 1,00 -

Unity check (6.33) = 0,06 -
Unity check (6.35) = 0,00 + 0,04 = 0,05 -

My, crit Paramsters -
GO0,05 462,5 MPa
|LTB length L 1,395 m
Lef/L 0,80

Effective length Lef 1,116 m
Influence of load position | no influence

The member satisfies the stability check.




GRADEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu javne namjene
DOPUNSKI PRORACUN GLAVNOM

: M LOKACIJA:K &.br, 2018, k.o. Varazdin, Augusta Cesarca 16a PROJEKTU
STATICKI PRORACUN DRVENE
==

: Grad Vara3d
INVESTITOR: Grad VaraZdin KONSTRUKCIJE LUKOVICE

arhitektura| konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

1ZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad. Zagreb, travanj 2019.

6. grebeni, b/h = 12/12 cm, C24

Prikaz iskoristivosti elemenata za ULS:

e
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arhitektura| konstrukcija|dizajn| konzalting

GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjens
LOKACIJA:k.& br. 2018, k.o. VaraZdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

(ZRADIO: mr. sc. Berislav Medié, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019

Timber ULS check

Linear calculation, Extreme : Global
Selection : B83

Class : ULS

Layer : grebeni

EN 1995-1-1 Code Check

120)

‘Beam B83 \2,546m 12/12 - RECT (120; ‘C24(EN 338) lULS ‘0,29- |

Combination ke
ULS / 1.35*LC1 + 1.35"LC2 + 0.75%LC3 + 1.50*LC4

Basic data
Partial safety factor yM for Solid timber [1,30 |

al data

| Be;mdinq (fm,k) 24,0 |MPa
Tension (ft,0,k) 145 [MPa
Tension {ft,90,K) 0,4 MPa

‘Compression (fc,0,k) 21,0 |MPa
Compression (fc,90,k) |2,5 MPa

| Shear (fv,k) 40 |MPa
Type of timber Solid

The critical check is on position 1,273 m.
Internal force

NEd__|-1,05 |kN
Vy,Ed [0,00 [kN
Vz,Ed 0,00 |kN
TEd _ [0,00 |KNm
MyEd |1,06 |khNm
Mz,Ed |-0,51 |kNm
Modification factor
Service Class
Load duration
Modification factor kmod | 0,90

.1t SECTION CHECK ::..

Compression parallel to the grain

ac,0,d 0,1 [MPa
fe,0.d 14,5 |MPa
| Unity check [0,01 |-
Bending

omyd [37 |MPa
kh.y 1,05
fmyd 174 |MPa
jomzd |18 |MPa

kh,z 1,05
fmzd 174 |MPa
Lkm 0,70

Unity check (6.11) = 0,21 + 0,07 = 0,28 -
Unity check (6.12) = 0,15 + 0,10 = 0,25 -

Combined Bending and Axial Compression

1c0d (145 [MPa
fm,y,d 17,4 [MPa
fmzd |17,4 |MPa
km 0,70

Un!ty check (6.19) = 0,00 + 0,21 + 0,07 = 0,28 -
Unity check (6.20) = 0,00 + 0,15 + 0,10 = 0,25 -

The member satisfies the section check.

According to EN 1995-1-1 article 6.1.4 and formula (6.2)

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14}
Ttor,d 0,0 |MPa

kshape 1,05

fv,d 2,8 [MPa

Unity check | 0,00 |-

According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)
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arhitektura | konstrukgija | dizajn | konzalting

GRADEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu javne namjene
LOKAGLIAK.&br 2018, ko VaraZdin, Augusla Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACGUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, fravanj 2019.

.21 STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling length Ler

Buckling parameters |y z j
| Sway type sway | sway
System length L 2,546 2,546 |m
Buckling factor k 1,00 1,00

2,546 12,546 |m

Slenderness A

Relative slenderness A

Limit slendemess

Imperfection Bc

Reduction factor kc

73,50 |73,50 |-
1,25 (1,25 |-
030 (030 |-
0,20 (0,20 |-
051 |051 |-

Unlty check (6.23) = 0,01 + 0,21 + 0,07 = 0,29 -
Unity check (6.24) = 0,01 + 0,15 + 0,10 = 0,26 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

| Elastic critical moment My, crit

Critical bending stress om,crit
Relative slenderness Arel,m

Reduction factor kerit

56,88 |kNm
197,5 |MPa
035 |-
1,00 |-

Unity check (6.33) = 0,21 -

Unity check (6.35) = 0,04 + 0,01 = 0,05 -

The member satisfies the stability check.

My, crit Parameters

G0,05 462,5

LTB length L 2,546 m
LeffL 0,90

Effective length Lef 2,292 m
| Influence of load position | no influence




| GRADEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu Javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:k & br. 2018, k.o VaraZdin, Augusta Cesarca 16a PROJEKTU
. STATICKI PRORACUN DRVENE
T INVESTITOR: Grad Varazdin KONSTRUKCIJE LUKOVICE

arhitektura| konstrukclja | dizajn| konzalting Trg kralla Tomislava 1, 42 000 VaraZdin, OIB 13269011531

Zagreb, iravan] 2019.

iIZRADiO: mr. sc. Berislav Medi¢, dlpl. ing. grad.

7. vezne grede dolje, b/h = 16/16 cm, C24

Prikaz iskoristivosti elemenata za ULS:

R




GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjens

] DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:K & br. 2018, k.0. VaraZdin, Augusta Cesarca 16a PROJEKTU
I i STATICKI PRORACUN DRVENE
[ =]

ESTITOR: Grad VaraZdi
ol ad Verasdin KONSTRUKCIJE LUKOVICE

arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

[ZRADID: mr. sc. Berislav Medié, dipl. ing. grad Zagreb, travanj 2019.

Timber ULS check

Linear calculation, Extreme : Global
Selection : B51

Class : ULS

Layer : vezne grede

EN 1995-1-1 Code Check

’Beam B51 l4,568m 16/16 - RECT (160; lC24(EN 338) ‘ULS
160)

Combination key

ULS / 1.35%LC1 + 1.35*LCZ + 0.75*L.C3 + 1.50*LC4
Basic data . =l
Partial safety factor yM for Solid timber |1,30

Bending (fm,k) 24,0

0,30 - ]

MPa

Tension (ft,0,k) 14,5 |MPa

Tension (ft,90,k) 04 MPa

Compression (fc,0k) 21,0 |MPa

Compression (fc,90,k) |25 |MPa

Shear (fv,k) 40 |[MPa
of timber Solid

The critical check is on position 2,984 m.

NEd 0,69 |kN
Vy,Ed | 0,00 |kN
Vz,Ed |-2,01 |kN
TEd 0,00 [kNm

MyEd [3,36 |kNm
Mz,Ed |0,00 [kNm
Modification factor
Service Class 1

Load duration Short term
Modification factor kmod | 0,90

.11 SECTION CHECK ::..

Tension parallel to the grain
According to EN 1995-1-1 article 6.1.2 and formula (6.1)

at,0,d 0,0 |MPa
kh 1,00

ft,0d 10,0 |MPa
Unity check {0,00 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)

Fc,90,d 6,67 kN

I 100 mm
lef 160 mm
b 160 mm
Aef 25600 mm?
| ac,90,d 03 MPa
Support condition | Discrete

h 160 mm
ke, 90 1,50 -
fc,90,d 1,7 MPa
Unity check 0,10 =
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

aomyd |49 |MPa
kh,y 1,00
fm,y.d [16,6 |MPa
om,zd |0,0 |MPa

kh,z 1,00
fmzd |166 |MPa
km 0,70

Unity check (6.11) = 0,30 + 0,00 = 0,30 -
Unity check (6.12) = 0,21 + 0,00 = 0,21 -

Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)

[ker [0,67 | |
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GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:K & br. 2018, k.o. VaraZdin, Augusta Cesarca 16a PROJEKTU
o -

] STATICKI PRORACUN DRVENE
ESTITOR: Grad V.
INV] rad VaraZdin KONSTRUKCIJE LUKOVICE

arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13263011531
IZRADIO: mr, sc, Berislav Medié, dipl. ing. grad Zagreb, travanj 2019
Ty.d 00 |MPa
Tz,d 0,2 |MPa
fvd 28 |MPa
Unity check Ty 0,00 |-
Unlty check 1z 0,06 |-
Unity check Interaction |0,00 |-

Note: The interaction equation has been added as a NCCI.

Torsion
According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor.d 0,0 |MpPa

kshape 1,05

fv.d 2,8 | MPa

Unity check 0,00 |-

Unity check Interaction Shear [0,00 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Tension
According to EN 1995-1-1 article 6.2.3 and formula (6.17),(6.18)

ft,0,d 10,0 |[MPa
fmyd |16,6 |MPa
\‘ fm,z,d | 16,6 |MPa
km 0,70
Unity check (6.17) = 0,00 + 0,30 + 0,00 = 0,30 -
Unity check (6.18) = 0,00 + 0,21 + 0,00 = 0,21 -

The member satisfies the section check.
wit STABILITY CHECK ::..

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)
LYB'Parameters |
Elastic critical moment My,crit | 112,73 |kNm
Critical bending stress om,crit | 1651 [ MPa

Relatlve slenderness Arel,m 0,38 -
Reduction factor kcrit 1,00 -

Unity check (6.33) = 0,30 -

Myert Parmmeters

GO0,05 462,5 MPa
LTB length L 4,568 m
Lef/L 0,80

Effective length Lef 3,654 m
Influence of load position | no influence

The member satisfies the stability check.

=




arhitektura| konstrukclja | dizajn | konzalting

GRABEVINA: Rekonstrukclja i prenamjena sinagoge u gradevinu javne namjene
LOKACIJA:k.&.br. 2018, k.o. VaraZdin, Augusla Cesarca 16a
INVESTITOR: Grad Varazdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531
IZRADIO: mr, sc. Berlslav Medi¢, dipl. Ing. grad,

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travan] 2019,

8. vezne grede gore, b/h = 12/12 cm, C24

Prikaz iskoristivosti elemenata za ULS:




GRADEVINA: Rekonstrukcija | prenamjena sinagoge u gradevinu javne

| : LOKACIJA:k.¢ br. 2018, k.o: VaraZdin, Augusla Cesarca 168
= INVESTITOR: Grad VaraZdin
arhitektura | konstrukceija | dizajn | konzalting Trg kealja Tomistava 1, 42 000 Varazdin, OIB 13269011531

1ZRADIO: mr. sc. Banslav Medié; dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM)
PROJEKTU
STATIGKI PRORAGUN DRVENE
KONSTRUKCIE LUKOVICE

Zagreb, travanj 2019,

Timber ULS check

Linear calculation, Extreme ; Global
Selection : B18

Class : ULS

Layer : vezne grede

EN 1995-1-1 Code Check
lBeam B18 ‘1,980 m |12/12 - RECT (120;

€24 (EN 338) ‘UIS ‘0,03- ‘

120)
ULS / 1.35*LC1 + 1.35%LC2 + 0.75*LC3 -+ 1.50"LC4
Basic data
Partial safety factor yM for Solid timber | 1,30
Material data’
Bending (frm,k) 24,0 |MPa
Tension (ft,0.k 14,5 |MPa
Tension (ft,90,k) 04 |MPa
Compression (fc,0,k) 21,0 |MPa

Compression (fc,90,k) |25 |MPa

Shear (fv,k} 40 |MPa
Type of timber Salid

The critical check is on position 0,990 m.

ner Orce
NEd  |-1,83 [KkN
Vy,Ed |0,00 |kN
VzEd |-0,06 |kN
TEd 10,00 |kNm
My,Ed 0,10 |kNm
Mz,Ed 0,00 |kNm

Modification factor

Service Class 1
Load duration Short term
Madification factor kmod | 0,90

.11 SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

ac,0,d 0,1 |MPa
fe.0,d 14,5 |MPa
Unity check (0,01 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)

Fc,90,d 0,13 kN
100 mm
ef 160 mm
b 120 mm
Aef 19200 mm?
oc,90,d 0,0 MPa
Support condition | Discrete
h 120 mm
kc,90 1,50 =
fc,90,d 1,7 MPa
Unity check 0,00 =
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

jomy,d [04 [MPa
khy 1,05
fmyd [17,4 |MPa
omzd |00 |MPa

kh,z 1,05
fmzd |17,4 |MPa
km 0,70

Unity check {6.11) = 0,02 + 0,00 = 0,02 -
Unity check (6.12) = 0,01 + 0,00 = 0,01 -

Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)

Fa [0,67 | |
Ty.d 10,0 [MPa |




arhitektura | konstrukcija| dlzajn | konzalting

GRADEVINA: kelja | p i inagoge u gradevinu javne

LOKACIJA:K & br, 2018, k.o, Varsdin, Augusta Cesarca 16a

INVESTITOR: Grad VaraZdin

Trg kraljs Tomislava 1, 42 000 VaraZdin, OI8 13269011531

[ZRADIO; mr. sc. Barislav Medié, dipl. ing. grad.

DOPUNSKI PRORACUN GLAVNOM|
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, lravanj 2019,

T2,d 00 |MPa
fv,d 28 |MPa
Unity check Ty 0,00 |-
Unity check 1z 0,00 |-
Unity check Interaction |0,00 |-

Note: The interaction equation has been added as a NCCI.

Torsion
According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 MPa
kshape 1,05
fv.d 28 |MPa
Unity check 0,00 |-
| Unity check Interaction Shear |0,00 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

- -

fc0d |145 |MPa
fm,yd 174 |MPa
fmzd |17,4 |MPa
km 0,70

Unity check (6.19) = 0,00 + 0,02 + 0,00 = 0,02 -
Unity check {6.20) = 0,00 + 0,01 + 0,00 = 0,01 -

The member satisfies the section check.
2t STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters vy 2z

Sway type sway | sway
System length L 1,980 |0,990 |m
Buckling factor k 1,00 2,14
Buckling length Lcr 1,980 2,122 Im
Slenderness A 57,15 161,26 |-
Relative slenderness A [0,97 (1,04 |-
Limlt slenderness 030 (0,30 |-
| Imperfection B¢ 020 10,20 |-
Reduction factor kc 0,71 (0,66 |-

Unity check (6.23) = 0,01 + 0,02 + 0,00 = 0,03 -
Unity check (6.24) = 0,01 + 0,01 + 0,00 = 0,03 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

[LTB Pardmetsrs: . ; ]
Elastic critical moment My,crit | 146,26 | kNm
Critical bending stress omcrit | 507,9 | MPa

Relative slenderness Arel,m 0,22 -
| Reduction factor kerit 1,00 =

Unity check (6.33) = 0,02 -
Unity check (6.35) = 0,00 + 0,01 = 0,01 -

G0,05 462,5 MPa
LTB length L 0,990 m
Lef/L 0,90

Effective length Lef 0,891 m
Influence of load position | no influence

The member satisfles the stabillty check.
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| GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene
LOKACKA:k.€.br. 2018, k.o. Varazdin, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr, sc. Berislav Medl¢, dipl. Ing. grad.

|DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travan| 2019

9. gorniji grebeni, b/h = 12/12 cm, C24

Prikaz iskoristivosti elemenata za ULS:




GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

: DOPUNSKI PRORACUN GLAVNOM
! | LOKACIJA:K.&br. 2018, k.0. Varazdin, Augusta Cesarca 16a PROJEKTU
i g

INNEETITOR: Grad Varszdin STATICKI PRORAGUN DRVENE

I KONSTRUKCIJE LUKOVICE

arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomistava 1, 42 000 Varazdin, OIB 13269011531
IZRADIO: mr. sc. Berislav Medié, dipl. ing. grad. Zagreb, lravanj 2019,
Timber ULS check
Linear calculation, Extreme : Global
Selection : B103
Class : ULS

Layer : gornji grebeni

EN 1995-1-1 Code Check

lBeam B103 l1,856m 12/12 - RECT (120;
120)

Combination key'™ |
ULS / 1.35*LC1 + 1,35*LC2 + 0.75*LC3 -+ 1.50*LC4
Basic data {

Partial safety factor yM for Solid imber |1,30

Material data

C24 (EN 338) {m.s lo,ss- |

Bending {fm,k) 240 |MPa
Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 0,4 MPa

Compression (fc,0,k) 121,0 |MPa
Compression (fc,90,k) |2,5 [MPa
Shear (fv,k) 40 [MPa
Tvpe of timber Solid

The critical check is on position 0,000 m.

NEd | -8,09 [KN
VyEd 0,14 |kN
[Vz,Ed 0,32 kN
TEd 0,00 |kNm |
My,Ed [0,00 |kNm
Mz,Ed 0,00 |[kNm

Service Class 1
| Load duration | Short term
| Madification factor kmod | 0,80

i2 SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 06 |[MPa

fc,0.d 14,5 |MPa

Unity check 10,04 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)
Fc,90,d 0,32 kN

] 100 mm

lef 130 mm

b 120 mm

Aef 15600 mm?
oc,90,d 0,0 MPa
Support condition | Discrete

h 120 mm

ke, 90 1,50 -

fc,90,d 1,7 MPa

Unlty check 0,01 -

Shear

According to EN 1995-1-1 article 6.1.7 and formula (6.13)
| ker 0,67

Ty d A MPa

12,d A MPa

fud 2, MPa

Unity check 1y 01 |-

Unity check 1z 0,02 |-

| Unity check Interaction (0,00 |-

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 |MPa

 kshape 1,05

fv,d 2,8 |MPa




GRABDEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjene

: LOKACIJA:K £ br. 2018, k.o, Vara2din, Augusta Cesarca 16a
= INVESTITOR: Grad VaraZdin

arhitektura | konstrukcija | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13268011531

IZRADIO: mr. sc. Berislav Medi¢, dipl. ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICK! PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, travanj 2019.

Unity check 00 [- ]
Unity check Interaction Shear |0,00 |-

Note: The interaction equation has been added as a NCCI.

The member satisfies the section check.
wit STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters vy z

Sway type sway sway

| System length L 0928 (0928 |m
Buckling factor k 10,00 [5,26
Buckling length Ler 9,280 4884 |Im
Slenderness A |267,90 1140,99 |-
Relative slenderness A | 4,54 2,39 =
Limit slenderness 0,30 0,30 -
| Imperfection Bc 0,20 0,20 -
Reduction factor kc 0,05 0,16 =

Unlty check (6.23) = 0,83 + 0,00 + 0,00 = 0,83 -
. Unity check (6.24) = 0,24 + 0,00 + 0,00 = 0,24 -
‘-. Warning: The slenderness 267,90 Is larger than the limit value 200,00!

The member satisfles the stability check.




GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjens

: ‘ DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:k &.br. 2018, k.o. VaraZdin, Augusia Cesarca 16a PROJEKTU
=

INVESTITOR: Grad Varazdin STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE
arhitektura | konstrukclja | dizajn | konzalting Trg kralla Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medi¢, dip!. ing. grad. Zagreb, travanj 2019.

10. krizevi, b/h = 12/12 cm, C24

Prikaz iskoristivosti elemenata za ULS:




arhitektura | konstrukcija | dizajn | konzalting

GRADEVINA: Rekonstrukcija i prenamjena sinagoge u gradevinu javne namjens
LOKACIJA:k.& br. 2018, k.0. VaraZdin, Augusta Cesarca 16a

rINVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

IZRADIO: mr. sc. Berislav Medi¢, dip!. ing. grad,

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIIE LUKOVICE

Zagreb, travan| 2019,

Timber ULS check

Linear calculation, Extreme : Global
Selection : B117

Class : ULS

Layer : krizevi

EN 1995-1-1 Code Check

[Beam B117 |1,560m 12/12 - RECT (120;
120)

C24 (EN 338) |u1.s |o,os -

Combination key
ULS / 1.35%LC1 + 1,35%LC2 + 0.75%LC3 + 1.50°LC4

Basicdata
Partlal safety factor yM for Solid timber [ 1,30 |

erial date

Bending (fm, k) 24,0 |MPa

Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 04 MPa

Compression (fc,0,k) 21,0 |MPa
Compression (fc,90,k) [2,5 MPa
Shear (fv,k) 4.0 MPa
Type of timber Solid

The critical check is on position 1,560 m.

NEd 11,66 kN
Vy,Ed |[0,00 kN
Vz,Ed 0,00 kN
TEd 0,00 Nm
My,Ed | 0,00 KNm
[Mz,Ed [0,00 |Kkhm

Modification factar
Service Class 1

Load duration Short term
Madification facter kmod | 0,90

«it SECTION CHECK ::..

Tension parallel to the grain

According to EN 1995-1-1 article 6.1.2 and formula (6.1)

at,0,d 08 |MPa
kh 1,05

ft,0,d 10,5 |MPa
| Unity check 0,08 |-

The member satisfies the section check.
1! STABILITY CHECK ::..

The member satisfies the stability check.




arhitektura | konstrukclja | dizajn | konzaiting

GRABEVINA: Rekonstrukclja | prenamjena sinagoge u gradevinu Javne namjene
LOKACIJA:k & br. 2018, k.0. Vara2din, Augusta Cesarca 16a
INVESTITOR: Grad VaraZdin

Trg kralja Tomislava 1, 42 000 Varazdin, OIB 13269011531
IZRADIO: mr. sc. Berlslav Medlé, dipl. ing. grad

DOPUNSKI PRORACUN GLAVNOM
PROJEKTU
STATICKI PRORACUN DRVENE
KONSTRUKCIJE LUKOVICE

Zagreb, lravan| 2019.

6. ISKAZ DRVA

Material

C24 (EN 338)

Mass Surface Volume

[kg]l  [m?] “mass [m?]

" 5,4922¢+00




arhitektura| konstrukclja| dizajn | konzalting

GRADEVINA: Rek

ikella i
cl Lt

INVESTITOR: Grad VaraZdin

IZRADIO: mr. sc. Berlslav Medié, dipl. Ing. grad.

goge u g 1 javne namj

LOKACWA:K.2.br. 2018, k.o. VaraZdin, Augusta Cesarca 16a

Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531

DOPUNSKI PRORACUN GLAVNOM

PROJEKTU

STATICKI PRORAGUN DRVENE

KONSTRUKCIJE LUKOVICE

Zagreb, travan] 2019.

www. hilti.com Profis Anchor 2.8.0
Company: Page: 1

Specifler: Project:

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4.4.2019.

E-Mail:

Specifler's comments:

1 Input data

Anchor type and diameter:

HST3-R M12 hef2

Effective embadment depth: her = 70 mm, hpy, = 80 mm

Materlal: Ad

Evaluation Service Report; ETA-98/0001

Issued | Valld: 9.2.2018. |-

Proof: Design method ETAG {No. 001 Annex C/2010)

Stand-off installation:
Anchor plate:

€, = 0 mm (no stand-off); t = 8 mm

I X ly x t = 2560 mm x 250 mm x 8 mm; (Recommended plate thickness: not calculated
Profile: no proflle

Base material:
Installation:

uncracked concrete, C25/30, f, cype = 30,00 N/mm?; h = 250 mm

hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any @) or >= 100 mm (@ <= 10 mm)
no longitudinal edge reinforcement

Reinforcement:

R _ The anchor calculation Is based on a rigid baseplate assumption.

Geometry [mm] & Loading [kN, kNm]

Input data and results must ba checked for agteemant with the existing cornditions and for plousitlity!
PROFIS Anchor ( ¢ } 2003-20:09 Hill AG, FL-34%4 Schean Hilt Is a regitored Tradamark of Hilli AG, Schaan
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2 Load case/Resulting anchor forces AV
Load : Design load
oad case: Design loads O : O :
Anchor reactions [kN]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x  Shear force y
1 6,150 2,790 0,008 2,790
2 6,150 2,790 0,008 2,790 o Px
3 6,150 2,790 0,008 2,790
4 6,150 2,790 0,008 2,790
max, concrete compressive strain: - [%a]
max. concrete compressive stress: - [N/mm?] O 1 O 2
\' resulting tension force in (x/y)=(0/0): 24,600 [kN]
resulting compression force in (x/y)=(0/0): 0,000 [kN]
Anchor forces are calculated based on the assumption of a rigid baseplate.
3 Tension load (ETAG, Annex C, Section 5.2.2)
Load [kN] Capacity [kN] Utilization By, [%] Status
Steel Strength* 6,150 30,357 21 OK
Pullout Strength* 6,150 18,257 34 OK
Concrele Breakout Strength** 24,600 47,034 53 OK
Splitting failure** 24,600 69,229 36 OK
* anchor having the highest loading **anchor group (anchors in tension)
3.1 Steel Strength
Nigw s [KN] fMs N [KN] Ngg [kN]
42,500 1,400 30,357 6,150
3.2 Puliout Strength
Nricp [kN] Yo YMp Ngap [kN] Nsg [kN]
25,000 1,095 1,500 18,257 6,150
3.3 Concrete Breakout Strength
— Ao [mm?] Aln [mm?] Corny [mmM] Sgen [mm)
fb 110.200 44,100 105 210
8y [Mm) - W ect M Beon [mm)] _ Wean Yan _ Wnn
0 1,000 0 1,000 0,871 1,000
Ky Nitke [KN] Yiae N (KN NealkN]
10,100 32,399 1,500 47,034 24,600
3.4 Splitting failure
Acn [mm?] Ay [mm?) Corsp [MM] Sersp [Mm] Y ho
110.200 44.100 105 210 1,472
€1y [Mm) Y oectn econ [MM] Y ecan Van Ve Ky |
1] 1,000 [ 1,000 0,871 1,000 10,100 |
Ny [kN] Yap Nigp [kN] Ney [KN]
32,399 1,500 69,229 24,600 (]

input data and results musl be checked for agreement with Ihe existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilli AG, FL-9494 Schaan Hilli is a registered Trademark of Hilli AG, Schaan
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4 Shear load (ETAG, Annex C, Section 5.2.3)
Load [kN] Capacity [kN] Utilization g [%] Status
Steel Strength (without lever arm)* 2,790 29,360 10 OK
Steel failure {(with lever arm)* N/A N/A N/A N/A
Pryout Strength** 11,160 130,755 9 OK
Concrete edge failure in direction x+** 5,580 35,229 16 OK
* anchor having the highest loading **anchor group {relevant anchors)
4.1 Steel Strength (without lever arm)
Vris [kN] YMs VRas [kN] Vsa [kN]
I 36,700 1,250 29,360 2,790
4.2 Pryout Strength
Ay [mm?] A2y [mm?] Corry [Mm) Seen [Mm] k-factor
110,200 44.100 105 210 2,780
ey [mm] W eci R | W eca Y YN
0 1,000 0 1,000 0,871 1,000
NRics [kN] YMep VRa,cp [KN] Vs [kN]
32,399 1,500 130,755 11,160
4.3 Concrete edge failure in direction x+
I [mm] ~ duom [mm] Ky o B
70 12,0 2,400 0,108 0,072
¢4 [mm] Ay [mm?] Ay [mm?] .
60 31.500 16.200
Vev Waw Wav ecy [mm] Y ey Yoy
1,000 1,000 2,500 ] 1,000 1,000
Vi e [kN] it VR [kN] Vsy [kN]
10,872 1,500 35,229 5,580

5 Combined tension and shear loads (ETAG, Annex C, Section 5.2.4)

P by o Utilization fiyy [%] Status
0,523 0,158 1,500 45 OK

BR+pys 1.0

6 Displacements (highest loaded anchor)
Short term loading:

Ny = 4,556 [kN] SN = 0,077 [mm)

Vsk = 2,067 [kN] Sv = 0,325 [mm]
BNy = 0,334 [mm]

Long term loading:

Nsk = 4,556 [kN] Sn = 0,153 [mm]

Vsk = 2,067 [kN] Sy = 0,482 [mm]
Sny = 0,506 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrele! Shear displacements

are valid without friction between the concrete and the anchor plate! The gap due to the drilled hole and clearance hole tolerances are not
included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and resulls must be checked for agreement with Lhe existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilli is a registered Trademark of Hilti AG, Schaan
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7 Warnings

* The anchor design methods In PROFIS Anchor require rigld anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.).
This means load re-distribution on the anchors due to elastic deformatlons of the anchor plate are not considered - the anchor plate Is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid base plate assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the

existing conditions and for plausibility]

Checking the transfer of loads into the base material is required In accordance with ETAG 001, Annex C(2010)Section 7! The software
conslders that the grout is installed under the anchor plate wilhout creating air voids and before application of the loads.

* The design is only valid if the clearance hole In the fixture is not larger than the value glven in Table 4.1 of ETAG 001, Annex C! For larger

diameters of the clearance hole see Chapter 1.1. of ETAG 001, Annex C!

be followed to ensure a proper Installation.

Fastening meets the design criterial

The accessory list in this report Is for the Information of the user only. In any case, the Instructions for use provided with the product have to

Inpust dita and regufts must be chacked for agreament with the exlsting conditions and for plausibiing!
PROFIS Anchor ( € ) 2002-2009 Hil AG, FL-9494 Schaan  Hini Is a rogisterod Trademark of Hilll AG, Schaan
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8 Installation data

Anchor plate, steel: -

Proflle: no profile

Hole diameter in the fixture: d; = 14 mm

Plate thickness (Input); 8 mm

Recommended plate thickness: not calculated
Drllling method: Hammer drilled

Cleaning: Manual cleaning of the drllled hole according to Instructions for use is required.

Anchor type and diameter: HST3-R M12 hef2
Installation torque: 0,060 kNm

Hole diameter in the base materlal; 12 mm

Hole depth In the base materlal: 90 mm
Minimum thickness of the base material: 140 mm

8.1 Recommended accessories

Drilling Cleaning Selting
¢ * Suitable Rotary Hammer * Manual blow-out pump « Hiltl SIW 22T-A impact screw driver
* Properly sized drill bit * Torque wrench

* Hammer
aY
125 125
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Coordlnates Anchor [mm]

Anchor x y Cx Cox Cy

Cay
1 -85 -85 60 230 - -
2 85 -85 230 60 - -
3 -85 85 60 230 - -
4 as a5 230 60 - -

Input daia and results mut b checked for pgrasment with (he existing conditions and for plousibilityl
PROFIS Anchor ( ¢ ) 2003-2009 HIlll AG, FL-8484 Schaan HIti Is a rogistered Tradomark of Hiltl AG, Schaan
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9 Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and lherefore use-specific tests are to be conducted
prior to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the
data you put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be
put in by you. Moreover, you bear sole responsibility for having the resulls of the calculation checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or
suitability for a specific application.

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and dala and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AuloUpdate funclion of the Software, you musl ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will nol be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results musl be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilli AG, FL-8494 Schaan Hilli is a registerad Trademark of Hilli AG, Schaan
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HST3 (-R) subject to:
Anchorsize| M8 | M10_ | Wi2__| W16 M20 | w24
Hammer drilling*
Cooo— TE2(-A) - TE30(-A) TE40 - TE70

Diamond core drilling*

HS DD-30W, DD-EC1

Setting tool*

G Setting tool HS-SC s

———

Hollow drill bit drilling*

§.=‘=- - TE-CD, TE-YD

Seismic Set/ Filling Set**

Seismic/Filling Set M8-M20 (Carbon and Stainless Steel A4) -

*Installation methods provided in ETA-98/0001
**Seismic set needed to fill the annular gap between anchor and fixturs:
No annular gap, double design resistance (agap=1)
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Specifler's comments:

1 Input data

Anchor type and diameter:
Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:
Reinforcement:

R _ The anchor calculation is based on a rigid baseplate assumption.

Geometry [mm] & Loading [kN, kNm]

HST3-R M12 hef2

her = 70 mm, hpom = 80 mm

Ad

ETA-98/0001

9.2 2018. |-

Design method ETAG (No. 001 Annex C/2010)
e, = 0 mm (no stand-off); t = 8 mm

Iy X Iy x t = 250 mm x 250 mm x 8 mm; (Recommended plate thickness: not calculated

no profile

uncracked concrete, C25/30, f; . = 30,00 N/mm?; h = 250 mm

hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any @) or >= 100 mm (@ <= 10 mm)
no longitudinal edge reinforcement

inw: data and results must be checked for agreement with Lhe existing conditions and for plauslbllity!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-8484 Schaan Hilli Is a regisiered Trademark of Hilll AG, Schaan
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2 Load case/Resulting anchor forces Y
Load case: Design loads
9 O 3 O 4
Anchor reactlons [kN]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x  Shear force y

1 0,000 4,718 0,008 4,718 "

2 0,000 4,718 0,008 4,718 Compression x

3 0,000 4,718 0,008 4,718

4 0,000 4,718 0,008 4,718
max. concrete compressive strain: 0,03 [%0]
max. concrete compressive stress: 0,78 [N/mm?) O 1 O 2

- resulting tension force in (x/y)=(0/0): 0,000 [kN]

resulting compression force in (x/y)=(0/0): 48,830 [kN]
Anchor forces are calculated based on the assumption of a rigid baseplate.
3 Tension load (ETAG, Annex C, Section 5.2.2)
B Load [kN] Capacity [kN] Utilization iy [%] Status
Steel Strength® NiA N/A N/A N/A
Pullout Strength* N/A N/A N/A N/A
Concrete Breakout Strength** N/A N/A N/A N/A
Splitting failure** N/A N/A N/A N/A

* anchor having the highest loading

**anchor group (anchors in tension)

Input data and resulls mus| be checked for agreement with the exisling conditions and for plausibliity!
PROFIS Anchor ( ¢ ) 2003-2009 HIlli AG, FL-3494 Schaan Hill is a regislered Trademark of Hill AG, Schaan
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4 Shear load (ETAG, Annex C, Section 5.2.3)

Load [kN] Capacity [kN] Utllizatlon By, (%) Status
Steel Strength (withaut lever arm)* 4,718 29,360 17 OK
Steel fallure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 18,870 130,755 15 OK
Concrete edge fallure In direction x+** 9,435 35,231 27 OK

* anchor having the highest loading **anchor group (relevant anchors)

4.1 Steel Strength (without lever arm)

Vrks [kN] YMa Vraa [kN] Vsa [kN]
36,700 1,250 29,360 4,718
4.2 Pryout Strength
Acp [mm?’] Alp [mm?) Cerpy [mm] Seqn [mm] k-factor
110.200 44,100 105 210 2,780
8¢y [mm] W oee1 N By [mm] W sezn YN W
0 1,000 [} 1,000 0,871 1,000
Nfaee [N Yicp Vhacp [KN] Vs [KN]
32,399 1,500 130,755 18,870
4.3 Concrete edge fallure In direction x+
Iy [mm] dhom [mm] - ki o p
70 12,0 2,400 0,108 0,072
¢ [mm] Ay [mm?] Ady [mm?)
60 31.500 16.200
. Wy Woa v By [mm}__ Yoeev W ora v
1,000 1,000 2,500 0 1,000 1,000
VRke [kN] e Voo [kN] VealkN]
10,872 1,500 35,231 9,435

5 Displacements (highest loaded anchor)
Short term loading:

Ngx = 0,000 [kN} SN = 0,000 [mm]

Ve = 3,494 [kN] Sy = 0,549 [mm]
Sw = 0,549 [mm]

Long term loading:

Ngx = 0,000 [kN] SN = 0,000 [mm]

Ve = 3,494 [kN} Sy = 0,815 [mm]
Snv = 0,815 [mm]

Comments: Tenslon displacements are valid with half of the required Installation torque moment for uncracked concrete! Shear displacements

are valid without friction between the concrete and the anchor platel The gap due to the drilled hole and clearance hole tolerances are not
Included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for agreement with the existing condltions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hiltl AG, FL-8494 Schaan Hiltt is & registered Trademark of Hitti AG, Schaan
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6 Warnings

+ The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, elc.).
This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid base plate assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the
existing conditions and for plausibility!

Checking the transfer of ioads into the base material is required in accordance with ETAG 001, Annex C(2010)Section 7! The software
considers {hat the grout is installed under the anchor plate without creating air voids and before application of the loads.

The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of ETAG 001, Annex C! For larger
diameters of the clearance hole see Chapter 1.1. of ETAG 001, Annex C!

The accessory list in this report is for the information of the user only. In any case, the insiructions for use provided with the product have to
be followed to ensure a proper installation.

Fastening meets the design criteria!

inpul data and resulls must be checked for agresmant with the existing conditions and for plausibility!
PROFIS Anchor { ¢ ) 2003-2009 Hilli AG, FL-9494 Schaan Hilti is a registered Trademark of Hilli AG, Schaan
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7 Installation data
Anchor plate, steel: - Anchor type and diameter: HST3-R M12 hef2
Proflle: no profile Installation torque: 0,060 KNm
Hole diameter in the fixture: d; = 14 mm Hole dlameter in the base material: 12 mm
Plate thickness (input): 8 mm Hole depth in the base material: 90 mm
Recommended plate thickness: not calculated Minimum thickness of the base material: 140 mm
Drilling method: Hammer drilled
Cleaning: Manual cleaning of the drilled hole according to instrucllons for use is required.
7.1 Recommended accessories
Drilling Cleaning Setting
+ Suilable Rotary Hammer + Manual blow-out pump + HIltl SIW 22T-A impact screw driver
« Properly sized drill bit * Torque wrench
* Hammer
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y . Cu Cy Sy
1 -85 -85 60 230 - ’
2 85 -85 230 60 E =
3 -85 85 60 230 - -
4 85 85 230 60 - -
PROFS Av (5) 300

dgraement with the exlsting condiions and for plausibility)

Y
Hitll AG, FL-9484 Schaon  Hillijs a ragisered Tradamark of Hiltl AG, Schaan

84



GRABDEVINA: Rekonsirukcija i prenamjena sinagoge u gradevinu javne namjene

" DOPUNSKI PRORACUN GLAVNOM
LOKACIJA:k.&.br. 2018, k.o. VaraZdin, Augusla Cesarca 16a PROJEKTU
|
' ==

{ 3 ) STATICKI PRORAGUN DRVENE
INVESTITOR: Grad VaraZdin KONSTRUKCIJE LUKOVIGE
arhitektura | konstrukclja | dizajn | konzalting Trg kralja Tomislava 1, 42 000 VaraZdin, OIB 13269011531
IZRADIO: mr. sc. Berislav Medié, dipl. ing. grad. Zagreb, travanj 2018,
www.hilti.com Profis Anchor 2.8.0
Company: Page: 6
Specifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax: | Date: 4.4.2019.
E-Mail:

8 Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted
prior 1o using the relevant Hilti product. The resuilts of the calculations carried out by means of the Software are based essentially on the
data you putin. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be
put in by you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using them for your specific facility, The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the resuits or
suitability for a specific application.

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilli Website, Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Ingiit dista nd results must b chacked for agresmunt with the existing condilions and for plausibility!
PROFIS Anchor { ¢ ) 2003-2009 Hilti AG, FL-8494 Schaan Hilli is a registered Trademark of Hilli AG, Schaan
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HST3 (-R) subject to:

Anchorsize] M8 |_Mi0__[ W12 | M1 M20 | M24
Hammer drilling*
Ee—] TE2(-A) - TE30(-A) TE40 - TE70

Diamond core drilling*

DD-30wW, DD-EC1

Setting tool*

!

Setting tool HS-SC -

Hollow drill bit drilling*

E‘:

- TE-CD, TE-YD

Seismic Set/ Filling Set**

8.

Seismic/Filling Set M8-M20 (Carbon and Stainless Steel A4) -

*Installation methods provided in ETA-98/0001

**Seismic set needed to fill the annular gap between anchor and fixture:
No annular gap, double design resistance (agap=1)




