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Feladat leirasa

Megtervezendd egyhajos csarnokrészbol és hozza kapcsolodd félnyeregtetds kiszolgalod
csarnokrészbol allé, acélszerkezetli, hészigetelt ipari csarnok.

Geometriai kialakitas, terhek

Az egyhajos gydrté csarnokrész nyolc keretallasbol all, a keretallasok tavolsaga 5,60 m (1 —

8 tengelyek). , :
A csarnokrész oszlopok tengelytavolsaga ~13,00 m (I és II tengelyek), a gerincmagassag

~9,50 m, a vall tengely magassaga ~8,50 m, a tetd lejtése ~8%.
A kiszolgalé csarnokrész 6t keretallasbol all, a keretallasok tavolsaga 5,00 m (A — E tenge-

lyek).
A csarnokrész oszlopok tengelytavolsaga ~11,00 m (8 és 9 tengelyek), a gerincmagassag

~7,00 m, a vall tengely magassaga ~5,60 m, a félnyeregtetd lejtése' ~7°.’ .
A kiszolgalé csarnokrészben az emeletre torténd feljutast 1épcso biztositja.

A csarnok hészigetelt. ) .,
A terheket a vonatkozo szabvanyok, eldirasok és iranyelvek alapjan kell felvenni.

Budapest, 2015. majus 28.

Mo vudch. Kotalu,
Horvath Katalin
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Egyhajds acélszerkezetli csarnok és kiszolgélé csarnokrész

A két keretgerenda talalkozasanal a kapcsolat csavarozott, 6 darab
M24-es csavar biztositja a megfeleld régzitést. A legalsé csavar
elhelyezéséhez egy 250*255-6s 10mm vastag laposacélbdl kivagott elem
hegesztendéd. A csavarok elrendezése a szerkesztési szabalyok

figyelembevételével tortént.

A keretoszlop és keretgerenda talalkozésanal, IPE360-bdl beszabott
kiékelés biztositja az alsé csavarsor megfeleld tavolsagat. A csavarok M22-
es méretiiek és 8.8-as osztalytak, dsszesen 6 darab tartjaa kapcsolatot. A
homloklemezek 20 mm vastagok. Az oszlopok feliilrél valé lezarasat
beszabott, hegesztett lemezek biztositjak.

solatat 4 darab M22 8.8 csavar rogziti,
al van be betonozva. Az igénybevétel
gy 400*490mm méretl és 35 mm

Az oszlop és az alaptest kapc
640mm mélyen kampds kialakitass
megfelel$ dtadasaért az alaptestre e
vastag talplemez felel.

A szélracsozas a talpcsoméponttdl indul és a keretgerendakat “ftizi”

6ssze, 14mm-es atmérdjii tomor ridacél, melyet ellenmenetes
feszit6elemmel meg kell fesziteni. A koztes 6sszekotd elemek HEA 120

profilbél késziilnek. A tetén ugyanigy a Z szelemeneket Koti 0ssze, igy a
csomépontok igénybevételéta falvazoszlopok viszik le. A szélracs, illetve a
hosszmerevitések csomélemezeit, mindig HEA vagy az IPE szelvények

kiilsé(fels3) 6véhez kell tompavarrattal hegeszteni.

A melléképiilet elhelyezkedése a f6épiilethez képest merdleges és a
keleti oldalan fekszik szimmetrikusan kozépre illesztve. Két szintre van
0sztva , egy als6 bemutaté teremre és egy felsre, ahol az irodak, 6lt6zék
és targyal6k taldlhatok. A két szintet egy egykaru acél 1épcss koti 6ssze. A
keretallasok tavolsiga 5,00 méter és 5 keretdllds van, igy a teljes
szélessége burkolatokkal egyiitt 21,5 méter. Egy keretallason beliil az

oszlopok tavolsiga 10,9 méter. Legmagasabb pontja 7,5 méter, mig az
épiilet végén 5,8 méter. A f6épiilethez koézelebbi oszlop HEA 300 oszlop, a

tivolabbi HEA 260. A tetégerenda IPE 400as szelvénybdl van kialakitva,
mig a két szintet elvilaszté fodémgerenda IPE 450-es. A tet trapézlemeze
LTP 45, melyet Z200-as szelemenek tartanak valtozo stirliséggel. A
fodémgerendakra LTP 135-8s trapézlemez csavarkotéssel rogzitett,
fi6ktarték nélkiil. Erre fektetett OSB lapok és burkolat a kézbensé fodém

rétegrendje.
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A melléképiilet csatlakozasanal az épliletmagassag kiilénbségek

4 4

miatt jelentds hé zug teher alakulhat ki, igy ott indokolt a stir(bb

trapézlemez alatdmasztas. ) o o .
A lépcs6 egykart kb. 3 méter szintkiilonbség O0sszekotését oldja meg.

14 lépcséfokbél 4ll és mindkét oldalt korlattal van biztositva. NAGEV
lépcséracsbél és Ul60as lépcsSkarokbdl kialakitott csavarozotott

szerkezet.

Az autébeallék szélessége 4,4 méter, magassz'l”ga 4 rfléter.'Az ablaqu
altalaban 3,6*1,5 méteres blokkok, melyekben kettd nyilé-buké, egy pedig

fix ablak.

Az épiilet alapozasa két részre bomlik, a fétarté keretek alapozasara

és a falvaztart6k alapozadsara. Mindkét esetben C20-as betont kell

hasznalni. L. .
A teheritadast az alapokra talplemez biztositja, melyek minden esetben

kampés méretezett csavarokkal vannak rogzitve.

Az épiilet kérnyezete rendezett és teljes kozmi ellatassal rendelkezik.
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Statikai szamitas

1.F6épilet statikai szamitasa

Kiindulasi adatok
1.1.Geometria, helyszin adatok

Helyszin adatok: -keretoszlopok tengelytavolsaga : 12,80 m

-vall tengelymagassag : 8,67 m
-keretoszlop tipusa : befogott
-keretallasok tavolsaga: 5,60 m
-keretallasok szama: 8 db

-teté lejtése: 8%

-héjazat és szelemen: LINDAB trapézlemez, LINDAB Z

-terepviszony: szeles
-terepkategoria: lIl.

-csarnok padlészint : +-0,00=500 mAf.

1.2. Alkalmazott anyagmindségek:
-S235 acél
-C20/25 beton

1.3. Felhasznalt szabvanyok:
-Axis VM program

-EC A tartoészerkezetek tervezésének alapjai MSZ EN 1990

-EC1 Héteher MSZ EN 1991-1-3
-EC1 Szélhatas MSZ EN 1991-1-4

-EC3 Altalanos és az épilletekre vonatkoz6 szabalyok MSZ EN 1993-

1-1

-EC3 Csomépontok tervezése MSZ EN 1993-1-8

-LINDAB tervezési segédletek

1.4. Terhek meghatarozasa

1.4.1. Allandé terhek yG®“P=1,35
-Tartészerkezet dnsulya: Axis
-Tetd Onstlya: Dimroof
Rétegrend
gktl Trapézlemez kilsé LTP 45/0,7
gz Z szelemen Z2200/2,5

ghsz Hdszigetelés (Iépésallé) 15cm
gsz Fodlia
gktl Trapéziemez belsd LTP 45/0,7

vyG'"=1,0

-0,068 kN/m?
-0,0724 kN/m
-0,15*1,0=0,15 kN/m?
-0,014 kN/m?
-0,068 kN/m?

0,372 kN/m?
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1.4.2. Allandé jellegii hasznos teher (gépészet) yG*"*=1,35 yG'™'=1,0

Geépészeti teher: Fk= 5kN

Srabvany o Eurccode-H

1A
MEXRA

h

J
o
T

z

Gepészeti teher elhelyezése a fétarto kereten

1.4.3. Esetleges terhek
1.4.3.1. Hasznos teher
Q=0 (tet6hajlas miatt)

1.4.3.2. Héteher Wy s=0,5 ys =1,
1fm

Sk=1,25+(500-400/400)=1,5kN/m?
S=p*Ce*Ct*Sk=0,8*0,8*1,00*1,5=1,44 kN/m*
Ps"'=t*s=1*1,44=1,44 kN/m?

1.4.3.3. Szélteher Wo,w=0,6 Yw =1,5

W=Cp*qp
Csarnok magassaga: 10000mm
Torlbnyomas értéke: 0,4299 (interpolalt)

Belsé nyomas
0,3*0,4299=0,1289
0,2¥0,4299=0,085

Kilsé nyomas

Keresztiranyu

Hossziranyu
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1.5.Trapézlemez méretezése klilsé LTP45/0,7

1.5.1. Statikai vaz 1fm

642 "™ 700 4% 1400 -y 1400 ) 1400

1.5.2. Terhek meghatarozas
1.5.2.1. Allandé terhek yGS'P=1,35

Kilsé trapézlemez 6nsulya
Pg"'=t*gtl*=1*0,068=0,068 kN/m? i
Pg“=t*cosa*gti*=1,0*cos 8*0,068=0,0673 kN/m

1.5.2.2. Héteher vys=1,5
Ps"'=t*s=1*1,44=1,44 kN/m?

Psk= Ps"'*cosZa=1,44*cos?8=1,412 kN/m

1.5.2.3. Szélteher yw =1,5

Kulsé nyomas ,
Pw=t*w=1,0*0,4299=0,4299 kN/m

Keresztiranyu-kiilsé e=20000

G zdéna
Szivas -2,0
-1,5
Nyomas +0,0
+0,2
H zéna
Szivas -1,2
-0,3

Nyomas +0,0 Cpe,ny"=+0,06
Pw,e,ny,0"*=1,0*0,4299*0,06=+0,025

"po,s=o,5

q’o,w=0,6

Cpe,sz®=-1,85Pw,e,sz,0%"=1,0*0,4299*-1,85=-0,795

Cpe,ny®=0,06Pw,e,ny,0%"=1,0*0,4299*0,06=+0,025

Cpe,sz"'=-0,929Pw,e,sz,0"*=1,0*0,4299*-0,929=-0,399

+0,2

| és J zéna Cpe,1 tényez&i kisebbek — nem mértékado
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Hosszirany-kiilsé e=12800
H zéna
Szivas -1,2 Cpe,sz"=-1,2Pw,e,sz,90"%=1,0*0,4299*-1,2=-0,515
-1,2

1.5.3. Teherkombinacidk
Onsuly+hé+szélnyomas(kiils6-keresztiranyu)

1.ULS (teherbiras)
PY1=yG*Pgi+ yS*Ps"+ Wo* yw*Pw,e,ny,0
pY1=1,35*0,0673+1,5*1,41+0,6*1,5*0,025=2 22 kN/m

K

2.SLS (lehajlas «
PS2=pgf+Ps+Wy* Pw,e,ny,0
pS2=0,0673+1,41+0,6*0,025=1,49 kN/m

Onsiily+szélszivas(kiils6-keresztiranyl)
3.ULS(teherbiras)

pU3C= yG*Pgk- yw*Pw,e,s2,0%"
pY-3€=1,0*0,0673-1,5*0,795=-1,12kN/m

pU3H= yG*Pg"- yw*Pw,e,sz,0™"
PY-3H=1,0*0,0673-1,5"0,399=-0.531kN/m

4.SL.S(lehajlas)
PS,4,G= PgK-PW,e,Sz,
pS#4.6=0 0673-0,795=-0,727 kN/m

OG,K

pS4H= |=>g"-Pw,e,sz,0H'K
pS#4H=0 0673-0,399=-0,331 kN/m

Onsuly+szélszivas(killsd-hossziranyu)
5.ULS(teherbiras)
pUSH= yG*PgX- yw*Pw,e,s2,90""
pU-SH=1,0*0,0673-1,5*0,515=-0,705kN/m

6.SLS(lehajlas) HK
pS&H= pg_pw,e,sz,90™
pS6H=0,0673-0,515=-0,447 kKN/m
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1.6.Trapézlemez méretezése DimRoof-al

Szerkezeti bedllitasok:
-szelvény:LTP45
-elhelyezeés: szokasos(keskeny)
-atfedés: 1 hullam
-statikai rendszer: folytatélagos

Geometria és alkalmazott teherkombinaciok az alabbi képeken lathatok:

- ﬂ— T
e \ \trapplemez\l-es te im0 RS el i
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Enelyezes .
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| B e ) Tan-as:uk
Pozict SSQ‘F”'
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§ U:C
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rtékado teherkombinaciora a 0,4-es vastagsag is

Trapézlemezbdl a m
anlasra a minimum 0,5-0s vastagsagot alkalmazok

megfelelne, de gyartoi aj
LTP 45/0,5

1.7. Z szelemen méretezése

1.7.1.1. Statikai vaz

1.7.1 .Teyhek me hatarozas
1.7.1.1.Allandé teher y=1,35
pézlemez+h6szigetelés+szigetelés+szelemen

(Kulsé trapézlemez+belsc’5 tra
onsulya 7200/2.50)

Pg,k=(t*(gktl+gbtl+ghsz+gsz)*cosa)+gz*cos a
=(1 4+(0,068+0,068+0.1 £+0,014)"c0S8)+0,0724*c0s8=0,487 kN/m

1.7.1.2. Esetleges terhek
l-|-’|:)l5=0,5 Vs =1,5

1.7.1.21 _Hoteher

Si=1 ,25+(5oo-400/400)=1 5 kN2/m2
5=0,8*0,8"1 100*1,5=1 44 kNIn;l
ps"'=t*s=1 ,4*1,44=2,01 kN/m ,
Psk=Ps"1*cosza=2,O1 +c0s28=1,97 KN/M
VW =1 35

1.7.1.2.2. szélteher

=-0,51Pw,e,sz,OH'K=1 4*0,4299*-0,51=-0,306

H zo6na
-0,6 Cpe,10.52H

Szivas
-013
H=4+0,06

cpe,10.nY
+0,036

Nyomas +0,0
va,e,ny,o”*‘ﬂ ,4*0,4299*0,06=

e=12800

Hosszirény-kﬁlsé cpe,10
e 16 cpet0sz =Y Pw.e,52,907=1,4%0,4299*-1,51=-0,90

Szivas
[
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H zoéna
Szivas -0,7 Cpe,10,s2"=-0.67 Pw,e,sz,90"=1,4*0,4299*-0.67=-0,40
-0,6 ’

| zona
Szivas 06 Cpe,10,s2= _0.57Pw,e,s2,90"=1,4*0,4299*-0.57=-0,34
-0,5 ’

Bels6 nyomas-szivas Cpe,10

| zona . _K
Szivas Cpi,sz=-0,3 Pw,i,sz=1,4*0,4299"-0,3=-0,180

| zéna K=1,4*
Cpi,ny=*0,2 Pw,|,ny*=1,4*0,4299"0,2=0,120

Nyomas

1.7.4. Teherkombmacuo . .
OnsuIy+ho+szelny0mas(keresz“ra"yu'kUI5°+beIS°)

1.ULS (tehe\r(tg%?,(+ g* psi+ Wt YW *(Pw,e,ny, oMK +Pw,1,5Z")
pU1=1,35+0,487+1, £+ g7+0,6"1,5%(0,036+(-0,180))= =348 kN/m

2.SLS (IehajlasQ gt (W, ny0 K+PW’|,SZK)

SZ._P

8.2=0, 487+1 97+0,6%(0,036+(-0; 180))=2,37 kKN/m

P

C')nst'lIy+szélszivés(kereszmé"yu'kuIs°+belso)

S
ULS(t%hfﬁbga*)pg w*(PW,€,S z,0™ K+Pw,l,ny")
7 1,5*(-0, 306+O 120)= (_)lgg@lﬂn

PU,S H__1 ’0*0 48

4.SLS( leha']_lla <Pwe. sz,O 'K+Pw,i,nyk)
6+0,120)=0,673kN/m

P54H._0487 (- 030 +0,
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Onsuly+szélszivas(hosszi ranyu-kiils6+belso)

5.ULS(teUhseFrbI'réS)
pUsF= yG*Pg"- YW (Pw,e,52,90"“+Pw,Lny’)

PUSF= 4 0*0,487-1,5%(0,90+0,120)=-1,05kN/m

pUsH=yG*Pg"- *(Pw,e,sz,90™+Pw,L,n :
U5H Lny’)
p= =1,0*0,487-1,5*(0,40+0,120)=-0,293kN/m

*(Pw,e,52,90" +Pw,1,ny¥)

Pﬂ':':=YG*PgK- Yw(
DUSIZ{ 0%0,487-1,6"(0,34+0,120)=-0.203KN/m

Iehallés)
pS6. __-pgK-(Pw,e,sz,Q
PS'S’F=0,487-(0,90+0’ 120)=

HK:Pw,1,ny")
=-0,033 KN/m

6.SLS(
0F <+ Pw,1,ny")

-0,533 KN/m

pSeH=pg-(Pw,e,52,9
PS,S,H=0,487_(0,40+0,1 20

PS'G".—_PQK-(PW,e,SZ,QOI’K +Pw,1,ny")
pS8I=Q, 487-(0,34"'0:120):‘0:027 kN/m

méretezése DimRoof—aI

1.8.Z szelemen
Szerkezeti beéllitésok:

-7200 szelvény
atfedeses standard

_statikai rendszer: ese
-oldalso tamasz: mindket oV

-lemez: trapézlemez LTP 45/0,5

-csavar: lemeZ : szelemen) ig

atfedés( ler
témasz(szelemenrogzrto)
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Hatdr 5 Huliz Lf 00 ‘m.
tyids L1 oo A )

3_,6,.57, Eeherkomblnac

bél Z200/2, 0-at alkalmazok az egész tartohosszon.

7 szelemen
t meretezes

1.9. Fétarto kere

1.9.1. Statikai vaz

'K:
Srabuény = gurccade &
Ecet + Onsoly

z

L

1.9.2.Anya minoseé
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1.9.3. Keresztmetszetek
gerenda szelvény: IPE360

oszlop szelvény: HEA300

Tehermodell
dukalasa hosszmenti megoszl6 teherre:

Feliileti megoszl6 teher re
terhelési sav keretallasok tavolsaga (allando teher, héteher, szélteher)

1.9.5. Tqrhek meghatérozésa
1.9.5.1.Allandd teher yG=1,35

1.9.5.1.1.Keret onsuly

Fz=22,26 kN

1.9.5.1 .2.Burkolat onsuly

Ppurkolatt=(t*(gkti+gbtl*g
=(5,60%(0,06

kN/m?®
{i hasznos teher yG=1,35 yG=1,0

1.9.5.1.3.Allandd jelle

i teher: Fk= 5kN

yG=1,35  YG,inf=1,0

hsz+gsz))+((t*gz)/tz)=
6.+0,068+0,15+0,014))+((5,60°0,029)/1 4)=1,79

Gépészet

1.9.5.2. Esetlegg,_t,gﬂl@‘i

500-400/400)=1:2

1.00+1,5=1,44 KN/ v
6+1,44=8,06 kN/m

1.9.5.2.2. szélteher
kiilsd gzélerb karakterisz
We<=0,4299"Cpe o
Pwee"=(t*(Cs*Cd*WeK))=(5,60 (1,0"Wek)
Qpe04299 o
Cs*Cd szerkezel tényezo
her 2KK(keresztiranyu kiilsG) Cpel0

1.9.5.2.2.1 _szélteher 1KK és szélte

Tetd

tikus érteke

(15 méternél alacsonyabb épulet - 1,00)

| z6na 06 cpel0 o7"1=-0,54 Pw,e,sz1 0'¥=5,6+0,4299*-0,54=-1,30
- éS =-U, ! !
Sziv 04
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06 Cpe10,sz*=-042P 1K_p g+ .
40,0 P 42 Pw,e,s22,0""=5,6"0,4299"-0,42=-1,01

Szivas

J zéna

Szivas(nyomas) +0.2Cpe,10,s21’=-0,159 Pw,e,sz1 0*X=5,6* *

0‘382 L] ] 0,4299 "'0,1 59:-
-1,0

-0,6 Cpe,1O,sz,'zJ=-0,42Pw,e,sz.’Z,OJ*'<=5,E;*o,4299*_0,42;,l 01

+0,0

Szivas

H zdéna

Szivas -0,6 Cpe,10,s2=-0,51 Pw.e,sz,0"=5,60,4299*-0,51=-1,23
-0,3 '
+0,0 Cpe,1 0,ny"'=0,06 Pw,e,sz,0™=5,6"0,4299"0,06=+0,14

Nyomas
+0,2

G zona
Szivas

1.2 Cpe,1O,SZG='1 08 Pw,e,sz,0%/=5,670,4299"-1 108=-2,60
..0,8
-0,0 Cpe, 0,ny®=0,06 Pw.e,ny,0%%=5,60,4299"0,06=+0,14

Nyomas
+0,2

a juto szélteher

1.9.5.2.2.2.Falr

h/d=9900/39495=o,250
PW,e,sz,OE'K= 5,6*0,4299*—0,3=-0,722

+0,4299*+0,7=+1 68

Pw,e,ny,0°"= 58

(hosszirényﬁ kiils6 90)Cpe,10

1.9.5.2.2.3. szélteher 3HK

Tetd
" Zgz?\?és -0,7 Cpe,10.szH= -0,67 Pw,e,s2,90"=2,6270,4299"-0.67=-0,75
0,6

| z6na 0.6 Cpe,10:57= 0,57 Pw,e,52,901=2,08"0,4299"-0.57=-0,72

Szivas
-0,5
Pw.g,52,0"= PWe:s” it o e,52,0=-0,75+(-0,72)=-1,47
W,G,S y - ] 1
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Fal

e<d 11140<39495

PW,e,sz,OB'K=5,6*0,4299*-0,8=—1,92
(belsé nyomas)Cpi +0,2

Pw,|,ny“=5,6*0,4299*0,2=+0,481
1.9.5.2.2.5. Szélteher 5BSZ (belsé szivas)Cpi -0,3

Pw,i,sz*‘=5,6*0,4299*-0,3=-0,722

1.9.6. Teherkombinéciék

0sagi hatéréllapot) 6nsﬂ|y+burkolat+gépészet

1.SLS (hasznélhat
+ Pgepészet”

pgk + pburkalat"

2.ULS (teherbirési hatarallapot)

1,35 * Pgk + 1;35 * Ppurkolat® +1,35* pgépészet"

) ( Ems(,|y+burkolat+gépészet)+t0té|is ho

apot
+ Dgk

nalhatésagdi hatéarall
e pgépészetk

3.SLS (hasz
Pgk + Ppurkolat

si hatéréilapot)

4.ULS (teherbiré
1,354 (Pg* + Ppurkolat® + pgépészet"’-) + 1,5 * pgk

5.SLS (hasznélhatéségi hatarallapot) (i'mSl'l|y+burkolat+gépéSZet)+toté" i
h6+széI2KK
kt pburkolatk + pgépészec" +pge t (Fow * pW,ny,ek)

Pg
hatéréllapot

6.ULS (teherbirési
1,35 * (ng + pburkolark + pgépészetk) + 1,5 * Pk + 1,5 =

0’6pw,ny,ek

) (6nsﬂly+burkolat+gépészet)+totélis

i hatéréllapot
KK+széISBSZ

7.SLS (hasznélhatéség
vt pgépészet"

hé+szél2
gk + Ppurkolat
herbirasi hatéréllapot
ok pgépész“k) +1,5% Pk + 1,5 * 0,6(Dyny e + PW,['Sz,k)

P&+ (Pow * Pwny.ek + pw,sz,i"’-)

8.ULS (te
1,35 * (]ng + Ppurkola

17




E l_] -7 ’ "
gyhajos acélszerkezetu csarnok és kiszolgald csarnokrész

9.SLS (hasznélhatéségi hataralla onst
pot) (6nsuly+burkolat+ Apé -
ho+sz612KK+s2615BSZ gépészet)+bal totalis
Bgk + Ppurkotat® + Pgepeszet® +p
10.ULS (teherbirési hatérallapot) ’
1,35+ (pgk + Ppurkolat® + pgépészet") +1,5

K+ Pouw * Dyny,ek + Dyy,iszk)

* Dok + 1,5 * 0‘6(pw,ny,ek + P isz,k)

11.SLS (hasznélhatc’)ségi hatarallapot) (6nsﬂ|y+burkolat)+szél1 KK
k) + 15 * Dy szek

1,00 * (}ng + Ppurkolat

12.ULS (teherbirési hatarallapot)
Pgk + Ppurkolat® + Pw,sze® + Dwnyi*

13.SLS (hasznélhatéségi hatarallapot) (ﬁnsﬂly+burkolat)+szél1KK+szé|4BNY
) + 1’5 * (pW,SZ.ek + pw,ny,ik)

1,00 # (ng + Dpurkolat®

14.ULS (teherbirési hatarallapot)

1,00 * (pgx * pburkolatk) +15* (Puszek + Punyit)

1.9.7. EIsé-mésodrendﬁ gzamitas

_ Hedyxy )= 55,58 1%/8662)=90,87
ucrd(@)* E?{,dez)ﬂ (237,72) 22,28) :

HEd=38,01+17,57=55,58 kN
Vig=118,68+1 1 9,04=237,72kN
OH,Ed=19,1+3,182=22,28 mm

h=8,66 M ' )
Gcr=90,87>10 > masodrendu h

atas e]hanyagolhaté

zarmazo vizszintes reakcio tervezési értéke az adott

ntesterhekb6| S

HEd= ViZSZi
es teher tervezé

szint aljan ’
Veq= teljes fuggdled
h= . a aSSé r . e e 0 ’ ¥
OH Es;—ln;rznagott ogzlop teteje €S alja kozotti vizszintes €
5sszes vizszintes teherbpl

ag= kritikus teherparameter

i értéke az adott szint aljan

ltolédaskiilonbség az

1.9.8. Geometriai im erfekcid
z0 imperfekciét nem veszem figyelembe .

retre vonatko

Teljes ke
18




gyhajos acélszerkezetu csarnok és kiszolgald csarnokrész

Heq>0, 15*VEedq
55,58 kN > 0,15*237,72=35,65 kKN

Heq= keretre hato vizszintes eltol6 erék ereddje
Veg= fliggbleges terhek eredéje

1.9.9. Helyettesité erd

kN=0,698 kN
9*0,866=0,00294

¢*VEd=0,00294*237,72
¢=¢o*ah*am=o,005*o,67

(b0=0,005
an=2/Vh = 2/\/8,661=0,679 220,679 < 1,00

am=_[0,5% (1 + 32‘-)=0,866

1.10. Keresztmetszetek ellenb’rzése

1.10.1. Igénybevételek

o Normél eré purkol6 abra




Lnegns 22amAaE

maték burkol6 abra

Nyo
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Lehajlas értékek

ekl

2 iranyu lehajlas

ez(max)= _L_=
(max) 39’46<300 42,66

H _=
ex(max)=1 0’17<1’5'6"59’20

evételek az oszlopban:

stelek @ gerendén:
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=Wpiy*fy_1019t235*1000_
Mpir=" 110 00 239,46 kNm> MedMEGFELEL

Meg=182,75 KNm

1.10.2.1.2. Gerenda ellendrzése nyirasra

VEd=1 00,64 kN
A, =3514 mm’
«f 514*
Avzefy 35144235 _ 476 77 kN> Ves=100,64 kKNMEGFELEL

- ——
Vpl,rd \[5*1 ﬁ*l
vEd _10288_( 915< 0,57 atek és nyiroerd kolcsonhata :
VpLra T 5>anyom nyiréero dlcsdnhatasat nem
vizsgalom

1.10.2.1.3. Gerenda ellendrzése n omasra

Neg=49,50 kN
Np Rd:ﬂﬂ=7273*__2__35=1709,15 kN> Neg=49,50 KNMEGFELEL
! yMO 1,0
_427,28 kN> NEgg=49,50 KN->a nyomaték és normalerd

0,25* Npl‘Rd
m vizsgalom

kblcsénhatését ne

1.10.2.2HEA300 Oszlo ] o
1.10.2.2.1 Oszlo ellendrzese hajlitasra
1383*235*1000__325,00 kNm

1,00
<MpI,RdMEGFELEL

=Wp1y*fy=
pl.Rd /MO
Meo=186,51 KNM

VEd=37,33 kN 2

Ay =3728 mm .
- Avzfy — = 1 e
Vpl,rd—'—— —-J-_;i" = ..-—-—-"‘"'3732:13 505 80 kN> V

sMEGFELEL

erd kolcsdnhatasat nem

yomaték és nyiro

_Ved _37:33 :0,0705<O,5—> an
VplRd 50580

vizsgalom

o eIIenc’irzése nyomasra

1_.10.2.2.3.0SZ|
75 kN> NEdMEGFELEL

__A*fysl}_z_S__Q_’ﬁ_z.?-E=2643,

NpiRa=0 10

Ng=116,69 kN
~116,69 kKN - a nyomaték és normalerd

~660,93 K

0,25* NpI,Rd
1sat né

kt’)lcsﬁnhata
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1.11.F6tarto keret, stabilitasvizsgalatok
t sikjaban (Xy)oszlop

1.11.1. Kihajlasvizsgalat a kere

N, Rdy n:f}’)
vy=y1+0, 35 % c— 0,017 % c2=/1+0,35* 1,658 — 0,017 * 1,6582=1,238

[0+L _182600000+12,8+1000
_———l —__________————-_-_—-
1,658
Ig=h 162700000+8,66+1000

_10;4__]_.22_‘5_[_)29_@_1'_: 0 000396<0 2

[2xa 12800A2+11250

Vy=I_1,23 =8660
iy 1274

A 4
;{_ :..Z_—_—?—-—’-j-—?': 0,896
7, 939

x,=0,6637

Ny ray = XY «Axfy

Npray =
Ne,=116,69 kN
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x,=0,5828

Nb.Rd,y = Xy x A * fy
Nppay = 0,5828 + 12800+ 23> = 1753,06 kN MEGFELEL

Nes=49,50 kN

1.11.4. Kihajlasvizsgalat a keret sikjara merélegesen Xz)gerenda

_ Vasl 1,00%1400
__——_' =
, = L=t em=3684

__EE_36,84*0392
Az 93,9 =

x,=0,9291
Npraz = X2 * Axfy
Np g, = 0,9291 12800 235 = 2794, 73 kN MEGFELEL

Ngs=49,50 kN

ata keret sikjara meroél

1.11.5. Kifordulésvizs al

vizsgalat oszlo

HEA300 oszlopnal -
Afz=bf*tf+(—1”—) *tw=300*14+(—-6——)*8,5=4494,66 mmz2

3
bt W ,300°,208 482 =31 50*10° m
’fz"tf’i?"'—'— =14 12 6 12 ' ¥

6 12
. _ (1fz _ 31,50+10° _83 71 mm
Iiz= /r—— /-——-—-""'-— '
fz 4494,66
gfeltétele
M

megfelelc'isé
c,Rd
Lesl

f sz % AE = co My,Ed

= }»_2__?.*2.2_999:0 31 0-9)(=0,9602
= §3,71+93/9 ?

Merd - 5*335—’92=0,889-9 Kifordulds
™ 182,75

Ao B0 5

Mye

nem kévetkezik be

kc:_._.-—-———"l = . =1,22
1,33—0,33*‘!’ 1,33-0,33*1,55

Woply+ y__1383*103*235 - 00 KNm
Wiy /Y23 325,

crd MO
*1 1* =343,2
Mbrd—'-'-){*kﬂ*Mcrd:O'gGOZ 1,1 325,00 2;, 7 kNm
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Meg=182,75 KNm= M.4=343,27 kNm MEGFELEL

1.11.6. Kifordulas vizsgalata keret sikjara merélegesen (6vmerevség

vizsgalat)gerenda

IPE 360 gerendanal

Ar=br* ,c+£1—6‘—"*tw=170*12,7+§-3§-'9*8= 2605,13 mm2

3 3 2 4, 3 *
= tr*ﬂ;_.;.i‘ﬂ LW =12,7*_1.7_‘1_+§§_.9 +82 210,40*10° mm4
12 6 6 12

6 12
106

= Irz _ 10,40:10° _53 18 mm
\Afz \ 260513

megfelel6ség feltétele
c.Rd

k. *L
Be T 2 A * T
My,Ed

ifz * AE

kexbe _ 0'90*.1_._._-400=0,212 X = 0,9

— —
if2AE 63,18+93.9

956

kc=0,90
s nem kovetkezik be

_ Merd 5*239""6=0,655'9 Kifordula
co " pMyed ™~ 182,75

1019:10°:235 ~239,46 KNI

_101
1,00

*239,46=254,97 kNm

*(1 19,04*1000*1,00)]:_0 942

M}_f_@ - 019*[1+(0,895'O,2) 0,6637+11250+235

Cmy*[1+(/1f”o’2) pRYEE;

*119,04*1000*1,00 ol
c. 1+0 B*NMWMI: 0’9*“0’8 0,6637*11250*235 0,954
my ! xy»eA*fy
25
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Ned Med
i * <
N Nbrdy Y Mbrd T 00

NSLLLLLIY} 94248272 = 0,568 < 1,00>MEGFELEL

1754,65 343,27

Ned Med
= Ned g +Me2 < 1,00
N Nbrdz kyz Mbrd — 1,0

18275 _ 0347 < 1, 00>MEGFELEL

343,27

_ 116,69 +0 565

2530,59

1.11.7.2. Gerenda

kyy=0,939

kzy—o 6+*0,939=0,564
(49,55+1000~ «1,00) 7
Cmy*ﬁ'"(’lf'o 2)*1\!86*1;:“:;] 0, 9*[1+(1 12- -0, 2) 0,582+7273*235 ] =0, 941

*NedAy}‘f;" 0,9*1+0, 8% 582*7273*235

_ 4950 18275 — (0,528 = 1 OO%MEGFELEL
1753, 06+0 939 55327

1.12. Csomo ontoK méretezése
1.12.1 Keret csomo ont

A=380mm2  As= 303mm2 dp=34,5mm

m
i p=640N/mm2
astagséga=20mm

*do =0mm~>70mm
B* d0—84mm7‘~90mm

datok:
csavarkép @ 156 BV 2,

ol:
tavolsad @ ek snyokles alsé ovetol 3,

tavolsag
26
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Huzott csavarok ellenéllasa

Firy=0,9*As + L2 = 0,9 + 303 * 800_474 52 kN
ym2 1,25

Kigombolodas (t=14 mm oszlopdv vasta saga mértékadd

14xdmatminsfu 3,14*34,5*14*360_
BPRD:O,S*E}————EL'—L=O,6*——-—FTJ:——'-262,O7 kN
ym i3

Csavar nyirasi ellendllasa

* * *800*380
i 2L A, oy OBPE 20 =291,84 kN
VED™T

ym2 1,25

Gerenda homloklemezének ellenallasa o
A gerenda ove alatti felsd csavarsor ellenorzeseé
Segédmennyiségek:

m= B 3*ac*f=£;.”_f§-0,8*4*ﬁ=41,22mm
2 2 !

p=3m=3"4 1,22=123, g7-~> 130mm

n=e=40mm

my=er-0,8"a2 =90-0,8*6*ﬁ=83,21mm
A1=m/(m+e)=41,22/(41,22+40)=9,5og
Az=m2/(m+e)=83,21/(4 1 22+40)=1,0

a=5,25 interpolalt érték

Az effektiv hoSSZ szérpitésa ,
Nem kor alaku toréske esetén
30+5,25*41 22-(2%41 22+0,625*40)=

(2m+O0, 625¢)=0.5"1

l7=0,5*p+a"m- )
rtékado

173,96mm—>mé

Kor alaku toréskep eseten

lg=T0 *m *2:__“*41 ’22*2=258,99mm

Homloklemez omatéki teherbirasa
235
3,31 = 108 Nmm

fy 73,96+ 182 *—— =
2 — = 0,25 * 1 1]
Mpyira = 0,250eff * tfe ™ Ymo 1

T elem 1. tﬁnkremeneteli maodja

6
4+331*% 10° _ 321,20 kN
41,22

4Mp1Rd _
__.___-——-—_'_-._. p——
m

Frird =

T elem 7 t'c':nkremeneteli modja
27
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5 %331 %108 + 40 x 2 * 174,52 » 107
41,22 + 40

= 253,40 kKN

p_ 2Mpina ¥ hFepe
ni m+n -

T elem 3. tonkremeneteli modija

Frara = EFT,Rd=2*174,52=349,o4 kN

MERTEKADO A 2. TONKREMENETEL! MOD

tolso csavarsor ellendrzése

A gerenda ove alatti masodik (U
Nem kor alaku toréske oy n ——r G 140

losr = 2m +0,625€ + 0,5p =
172,44 mm >mértékado

Kor alaku toréskep esetén

sm*2=m*41 ,22*2=258,99mm

/ effi—

AKi birasa
A homloklemez n omaték teher ot 6
Ty gase 18T 105 Nmm

2
Mpiza = 0,25ers * i " yuo

T elem 1. ténkremeneteli rnc')d'a6
w _ 318,29kN

4Mpi,rd
Frigra = e 41,22

74,52 = 10°
! = 252,66 kN

= z 'a

T elem 2. tc‘jnkremenete“ modz . 328+ 106 +40*2*

. My e + TEIERE = 41,22 + 40
T2,Rd — m+n

Fr,z,na = ZFt.Rd

MERTEKADO A2.

E
s eillenalldsd
A teljes homloklemeZz 2 jitasielle

28
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A csavarsorok tavolsaga:
By = =
n/}- 7_20 971,7 — 28,4 =05939mm; Z; = 593,9 — 130 = 463,9mm
iRd = Z1* FT.l,Rti + 2z, * F%,l,Rd = (0,594 = 2534+ 0,464 * 252,66 = 267,75 kNm
Myra 182,75

Mg 267,75

= 0,682 Megfelel

Az oszlop dvének ellendllasa
llenérzése

A felsd (utolsd) csavarsor €
130 8,5
130 85 _g«27=3915mm

2

n=1,25*39,15=48,93mm e4=128mm

Az effektiv hossz szamitasa.

Nem kor alaku toréskep gsetén
legf = min: 13015+125%45% 212,85mm

g £ 1,258 = %727
e, +2m~T 2*39,15-1—0,625*45 =

224,42mm
+0,5=130

_ o om 40,625+ 0P = ) 39,15+ 0,625 45

= 234,4‘2 mm

leff,z
g +0,5 * 130 = 183mm

=11

dvlemez vastagsaga tr = 14mm
235
_ 2,10 » 10°Nmm

£=0,25*183*142*T"

M — -
1, 0,251 *tec *
BhRd eff ~ ¢ Ymo

- dia; a2 OV
6 1+ 48 93*2*174520
2x2,10#10 T2 =241
W _ 30,15 + 48,93 e

FT,z,Rd = m 1
ok tOrése

P ar
T elem 3. ténkremenetell modja: 2 csaV
5 = 34904 kN

— 2 * 174,'5

Frara = ZFt,Rd
bNKREME

NETEL

MERTEKADO AZ 1-T 29
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iszolgald csarnokrész

A masodik csavarsor ellenérzése:
Effektiv hossz szamitasa

_ 9439,15 + 0,625 * 45+ 0,5 130

leprp = min: 2m+ 0,625¢ + 0,59
= 171,42 mm

£ 5 235
v _ 25+ «171,42 % 14 *—-———197*106Nmm

Ymo

T elem 1. ténkremeneteli modja

6
AMpRd f_"ﬁ?_z_ﬂ-g- _ 201,27 kN

F. = =
TLRd m 39,15

MpLRd = O,ZSIeff * t}zc

T elem 2. tbnkremeneteli maodja
108 + 48,93 * 2 % 174520
S Mo g + 1EFrRa _ 2 1,97 * = 93
pLRd YFtrd _ 3915 + 48 93 8,63kN

FT.z,Rd = P

T eteli médja
elem 3. tonkremen 52 = 349,04 kN

Frspa = LFtrd =2

MERTEKADO A 1. TON
201,27 = 220,83kNm

Teherbiras ellenérzése

Myga _ 18275 _ 827 Med/ elel
M, g 220,83

Az oszlo
Az oszlop gerincében

10275 _ 345,46 KN

FeweFd = 529 "
' ségek

Z 5z(Iks€9es segédmenny!

Ellenallas meghatarozasah

Hatékony szélessed

et 5)
*2*\/’%4-5(,‘6 (14+27)+1
o Tk
12 30

.= 240,96mm

beff.c,wc = tsn




Egyhajos acélszerkezetli csarnok és kiszolgalé csarnokrész

Egyoldali oszlop gerenda kapcsolat > B=1

A csékkentd tényezo:

1

1
w = - —— =
T+ 1,3(basg cavctwe/ A 71+ 1,3(24,09 *0,85/36,0)?

= 0,839

ofeszlltségtol fuggd csokkentd tényezo
208
NEd MEd)d
. s i [l = _ (0,176 +0,562) *
e (NRd+MRd h Y 290
Kwe=1

Tengelyiranyu nyom
« fy = 0,529f,

Gerinclemez karcsusad2 -
240,06 208235 _ o0y

% doore * f
begriewe * Swe 2 = 0,932 |7310000 * 8,5°
E * tivc
=0,921

2_ _0.2)/0,821°
o =1, —0:2)/2,=(0821 = 0P/
allasa

Merevités nélkili oszlo erinc ellen
0,021+ 0,839 * 1+ 240+ 85+ 235

twc*f}’: 1

prw* kwe % Deffewe *

Fc,wc,Rd = Yo

= 370,44kN

Fewe,Ed _ 345'4__._6 = 0,932 Megfefel

Fc,wc,Rd - 370'44

2
1+ 1.3 (395,85 * 5%)

c*fy:W
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gyhajos acélszerkezetd csarnok és kiszolgald csarnokresz

Oszlop gerincének nyirasi ellenéllasa

d 208
— = =12447<69

tw 8

Gerinc nyirasi ellenéllasa
00+ F, # Aye 0,9 *235 360
0,9+ fy* Awe _ 0920 77— = 439,59kN Megfelel

Vi Rd =
’ \[g}’mo V3

1.12.2 A gerenda erinc ka csolata

Anyagminéségek
$235 fy=235N/mm2 fub=360N/mm2
csavar: M24 10.9
A=452mm2 As=353mm2 dm=38,8mm

Meg=241,19 KNm
endrzése

A gerenda dve feletti als6 csavarsor ell

segédmennyiségek
160 11 _ g5 «yZ=6884mM

w
mo W _twe_gga V2=

2 2

fub=1000N/mm2  fyb=900N/mm2

\1=0,462 \2=0,409  ©=6,1

n=e=80mm m2=60,94mm

Az effektiv hossz szamitasa
nem kor alaku tt‘)réskepnel
lepp =a+m= 6,1+ 6884 = 419,92mm

p——

ga t=18mm
« 419,92 * 185

f)’
amy 2 L= 0,25
LRd — 0‘25[eff * tfc * Va0

homlok tagsd
lemez vastad 235 — 7,99 * 106 Nmm

My

T elem 1. ténkremeneteli modja

«799* 10° _ 464,26 kN

m

Fr.ima = 68,84

T elem 2. t(‘jnkremeneteli modja §
g9 +10° +80° 225415 _ 380,58 kN

%7,
68,84 + 80

E 2Myipa T nyFr.rd _ 2
TR = m+n

T elem 3. ténkremeneteli modia

_£08,
FT‘3,Rd = ZFt,Rd — 2% 254,16 =50

MERTEKADO TONKR
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gynhajos a o te lei
jos acélszerkezetii csarnok és kiszolgalé csarnokrész

f\ gerenda dve alatti csavarsor
eff =€+ am—(2m+ 0,625¢) = 100+ 6,1 68,84 — (

80) = 332,24 mm

2 * 68,84 + 0,625 *

Homloklemez nyomatéki teherbirasa
235

2124, * ]_82 *T = 6,32 * 106Nmm

My ra = 0,250,p¢ * tf?'c *.f}i_ =0,25%*33
Ymo

T elem 1. tonkremeneteli maodja

6
4Mpl,Rd _ 4 * 6,32 x 10 — 367,23 kN

Fr1pg =
LRd 68,84

m

T elem 2. ténkremeneteli modija
64+ 8
IMos oy +NEF, ,x632%10°F — 358,14 kN
pI,Rd Z I,Rd s 68’84 T 80

FT.z,Rd = n
m+n

T elem 3. tonkremeneteli madia

z1=442.5
22=299,5

LEherbiréS

b, 24

-M_—’i"i _ 24119 _ ( g74 Meg
ira 275,66

1.12.3.Keret tal csomo ont

nﬁsége fu=360N/mm2

felel

Szerkezeti elemek aﬂyagmi
$235 fy=235N/mm2
M22 8.8 csavaroK
Svszélesség: bfc=3 0
szelvénymagassad L 5mm

gerincvastagsagd: twe

syastads?d e=t4MT

mm
C_—_QQOmm

Talplemez geometriéja




gyha.(j S 1 (2}
] S aCél il 1

tp=30mm

Az oszloptalp nyomatéki ellengrie=s
szloptalp n omatéki ellenallasa

min:
FC *
- Fppata
Mj.Rd—'—'E—'_
. feg=—1

MJ’.Rd = ——-—-—'FT'M t?
z1=195mm
Z:=145mm

_Med
_Med _ 12502 _ 050,23 mm

—_—

Ned 119,04

0
2323770 _ 4QN/mm’

*
400*145,6
1, =58240 133 /5318‘1% = 2323,77kN <

240 = 2323,77kN

2
f}d — % __f_Efi_“-—- —
3 leprrbeff

FRdu = ACO * de * .ff.l— < 3,0 *de
\‘ co
30+ fod *Aco = 3" 13,3 * 58

0= 58240mm2

=0329,6 kN

Huzott T elem ellenéllésa:

le;p=b+2c

vagy
btalplemez = 400mmt

g = 136,8mm
bepr = tp +50+€= 14+50+72’

ahol
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fe;'f = LT

27Tm = &
L = 2w 3,1 45,5 = 285,86mm

mm =
<+t w=314% 45,5 + 300 = 442,87mm

mwm =
.+ 28 =314+ 45,5 +2*50 = 242,9mm

47
n, + 1,25, = 4455+ 1,25+50 = 244,5mm

=50+2* 45,5 + 0,62
+0,625%50= 172,52mm

e+2m
.+ 0,625€; 5+ 50= 172,52mm

e+ 2m, + 0,625, =50 2 %455

0,5b, = 0,5+ 400 = 200mm

—0,5* 180 + 2 %455+ 0,625 * 50 = 212,2mm

0,5w + 2m, + 0,6256x

m,=50-0,8"a*2 _50.0,8"42=4547

"y 235
Dl.l,Rd — 0,25 * 172’52 * 302 *-—-i"" = 9,12kNm

29,12+ 10°
Frippa = ___,4,5_.5"‘_.; _ 400,88kN

F‘ i
T = :
3.pg = MIN (Fi ra Fpi,Rd)

Lehor gonyz6 csavar hizAsi ellenéllésgf} 200
*
0.9+ As * fub _ 2+ 09* i " 437,76kN

Ft,Rd_b =2 *
Ym2

Talplemez hajlitasi ollenallasa
2

B = M _ W _ 309,89kN

' 6 * My * YMO 6*45,5*1

=309,89 kN

F =mji
t3,Rd min(Fyi,rd F},Rd,b)

A huzott T elem cllenallasa
,)=309 g9 kN

F =mj
t,Rd mln(Ftl—Z,Rd? t,gur

Oszlop n omatéKi cllenallas?

min.:
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gyvhajds acélszerkezet(i csarnok és kiszolgalo csarnokrész

Feparz _ —23296* 10° * 340
_TEeb T —=695,95kNm

M'.Rd =

! 145

ZT/E—l-_ .
~1050

Mpa _ 12502 _ g MEGFELEL
Mjga 69595 179




Egyhajds acélszerk
rkezetii csarnok és kiszolgalo csarnokré
6SZ

2. Falva
i vazoszLop-/,/;p
2.1Statikai vaz méretezese

2.2.Anyagminosed
2.Anvaagminésé
-S235

2
2.3.Keresztmetszet

A — niixL _ 9-'2-9_-2-99
iry 573 112,39 < 150

4rozasa

2.4. Terhek meghatarozés2
2 : 1Te!rhek meghat
2.4.1. Allandé teher
.4.1.1. FalvazoszIo snsuly2

kg/m = 0,355kN/m

HEA
180 ggszlap = 35,5
0.048 KN/
i m2

Burk()[at OnSL'IIy
Kilso irapézleme? | TP 46/0,5 \
; 7200/2.0 0,0579 "N /m
0,15*N/ >
m

Falvaz tarto
HbsZi etelés 15c¢m
7 0,014 kN/
m
0,039 kN /2

Gk

gz
gF 2 r L4 r -
Parazaro folia

oo Bels6 trapézleme
4|+ (2,1X0,0724) = [}1854

k
gburkolaf
4) = 3,77 kN

JGk B
. 4 + (nxg;’:‘urko!ar) -

o gﬂszlap

I s r
génybevételek a tarton
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gyhajos acélszerkezeti csarnok és kiszolgald csarnokrész

Npq = 6,75 kN

2.4.1.2.Esetleges teher szélteher

10000 .

39200 = 0,255~ Cpe 0.0 ~

h
=

we' = GpXCpe,100 = 0,4299X0,

P\Lc,e -_ Wekx
%9,2% i
o o W 13,33 k

P, axh? 126
g 8

2.5. KereSztmetszetek méretezése
K 9299 _ 30,66 MM Megfelelt!

E,'y(max) — 6'167?171’1 < "3‘6’6 3 300

Mgy =

i adatok

2.5, KefeSzmetszet

A, = 4525 mm® 4
Iy:2510x 104mm
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%-5-2. Keresztemetszet os;@ly’o@siﬂizﬁmmés’ré
v: T

& 72
o 9,527'57<9><g_—:9

tehat az 6v 1. keresztmetszeti osztalyu.

Cw 122
= =" _ 70,33 < 33xe =33

t, c
et osztalyd. ’ e
temtszefl osztalyba SO

1 2K 15+ 2%9,5 = 122 mm

f?(ét a gerinc 1. keresztmetSZ
eresztmetszet nyomasra 1. keresZ

2ca ti ilitasra
2 SRR Emngﬁﬁwsztélyw

253,
%4

ol 4}

b
Cf:E_r_t_wz—l-Eg—15~§:72mm
& 7 2 2
tfh§§:7r57<9><£=9

‘ehét az o 1. keresztmetszeti osztélya.

Gering:
€. =
W_—h——zxr'—'zxtf

¢ 12
& = e=72

t, g —2033< 72X

t &
;’I’{af a gerinc 1. keresztmets
eresztmetszet hajlitasra *-

2- i
54. Ellendrzés tiszta n omasra

1.kere -, ra
sztmetszeti osztal esetén

Nc,Rd =N _AXfy‘L/’/
pl,Rd — —_—=
N Ymo

—Ed_ 509 ol
=__ ' 1 Megfg
NC-Rd 1063'37 = 0'01 <

=171— 2x15~

ti osztalyy
7 szte tszel

2. Ty

?%QLEM@S tiszta ha htasra’l
-keresztmetszeti osztaly esgtzeggstﬂgs 635 o

MC,Rd — Mpl e Wpl’yXfy _ 7

' Ymo

ME
- L It!
—fa 1333 _ 0,174 <1 Megfele

C.Ra 76,35




1ajos acels
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zerkezet(i csarnok és kiszolgalo csarnokresz

2. P I
N5:6: Ellenérzés nyirasra
A Z
yirasi lemezhorpadas ellendrzése:

w 122 T2
W—"6—=20,33< XE=—7'E{E}':72
n

te * ;o s
ighat a nyirasi horpadas nem mértékado.
v a nyirési ellenallas:
A xf,  1450X233

I
crd = Vpira =m0
V3X¥mo V3x1

Vea _ 7,
72 _ 0,036 < 1 MEGFELEL

%4
c.Rd 196,73

5.7. Nyomaték, Normalerd és Nyiroero kblcsonhatasa

Vea _ 72

Vera 196,73 = 0036 <02

kell ﬁgyelemebe venni.

ﬁ nyiréeré és a nyomaték slcsonhatésdst 1™
NEd > O'ZSXNpI,Rd
£d = 5’09 kN < 0,25X1063-37 = 265,84 kN

Npy > 0,5 Ay, XtwXfy

Ymo
22%6x235 _ g6,01 kN

m kell ﬁgyelembe venni.

Ngy = 5,09 kN < 0,5x1 1
hatasast™®

A feltételek alapjan @ normélerd

2 g
6. Stabilitasvizsgalat
- qalat keré

2 -
-6.1. Kihajlasvizs

. osztal

S y

235 > f, = 235 N/mm,

f, = m

’;\’EA 50 360 N/m
I xS 4525 mm’®
I;V‘ 2510 x 10* mm

by = 324,9% 10° mm

Xy =0,4269
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Iszerkezetii csarnok és kiszolgalo csarnokrész

XyXAXf, 04269x4525%235 _ 4c3 95
—_— ______.__-——-——'______ - — . N

Nb.Rd,y =
NE }/1\'”. 1

_Nea
Noray — 0,01 < 1 Megfelelt!

2.6.2. Kifordulasvizsgalat e
122
—180%9,5 + ——-6—'><6 = 1832 mm?

b3 3 3 3
Do 5 ;oohy L 1803 122 6
fz =X St e W o e e — 4
f 12+ 6 ><12—‘}},5><-——-—-12 F— ><124617366mm

Ap, = hy
rz = Dty +%th

lpz 4617366
Ao = 50,20 mm

ifZ = e =
. Af, 1832
?fordmés vizsqalat nélkdlim
c =094
Y 76,35
Ajp = i (0,94x9200_ _ 4 g3 < /Tch%—f-‘i =05%X7333 2,86
i XAg 50,20%93,90 My,zd '

e felelésé feltétele

Kifordulasi ellenallas
i’/[“—‘- 0,2283
bra = XXKpXMcrd

= 0,2283x1,1x76,35 _ 19,17 kNm

Mypq 13,33
Mypq 19,17

— 0,695 < |MEGFELEL
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3.Szélracs méretezése

s nontokra: 4,35 kN
-Falvaztartorél atadodo te:hgr e11 %%72108%1 v
-Oldalfalra juté szélnyomas. 1,

Z

<

RS
Linedris .';zémiié_s
S2abvény = Eurccode-H
: Eset Burkeld Min,Max
Burkols Gsszes ULS
E(P) : 4,24E-10
E(w) P
£ ER) * 2,1B8E-12
“Kemp. :nx [kn)




- , . oL 14 okrész
Egyhajds acélszerkezet(i csarnok €s kiszolgald csarn

[x]
Linedns szamitas

Szabvidny = Eurccode-H
Eset : Burkolé Min,Max
Burkols  : Osszes ULS

. E(P) : 4,24E-10

D Ew) ! 3,24E-10

1 E(ER) : 2,18E-12

_Kemp. : Nx [kN]

| —_‘:‘D_/

—1

g
0.2 Keresz f’;[@ﬁe? - =

[ @ Burkeld Min M
(CepE@ o ———
A ———

=

& Lo

s E e . ez e
sriékado nyomo igénybeV

- 1 torvezese
3.2. Kézpontosan hazott ru_d =

Feltételezett rud atmérd

Ned=12 98 kN

2-93-_1_6:_2.-3-2:3611 7 kN

A+fY _
= 1,00

yMO

Nt,rd

1,00 mEGFELE-

98 _ <
_Ned _1298_() 358
Nt,rd 36,17

Teherbirasi hatarallapot
lgénybevételek:
NED=13,44kN

Tiszta nyomas HEA 120

aegy  asannzzs _ 50549 KV

NDJ.Rd“——- 1

Ymo




i6 ~ ss ki 416 nokrész
Egyhajés acélszerkezetii csarnok és kiszolgalo csar

Ngg _ 13,44 _ 0,022Megfelel
N.ra 595,49

3.4. Stabilitas vizsgalatok o ban
3.4.1. Kihajlas vizsgalat HEA120Xy Iran

Nep=13,44 kN
Ny pg =2y 49 -

Ym

14,51

Ay = (v,"1)/i,=(1,0*5600)/48.9 =1

X,=0,4678

Noay = Xy * A * fy

Ny ray = 0,4678 + 2534 * 23
Neqs=13,44 kN

Nb.Rd,z = Xz % A*fY g
Nb'Rd,z = 0,2015 * 2534 *
Nes=13,44 kN
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41|“elle}<e iilet LépcsS méretezese

z

by

4,
%:2. Anyagminéséd
S235

4.
\-36-:(_9__“352'(@_@39}
1 60 Iépcsokar 5
200/30*1 5 réCSOZéSL’J léPCSOfOK

4.4
.4.1Tej{|r;ek meghatéarozasa =t,0
1. Allandé teher A
do teher sz"p=1,35 e

4.4 "
1.1. Lépcsé onsuly2

0. kN
80 g:cépcsékar =22,0 kg/m' - 0’220 /m

k 2
Iibpessox=22,2 kg/m2 - 0,222 KN/m

g5
lépcsikar=0,12 kN/m

L&mn
€pcsé teriilete= 4,032 M ’

,o

f 0’447

o )
9Y lépesskarra csak a fele jut tehd

gk
“pessror = 0,447 KN/
S0k __
= 0,447 + 0,220 = 0,667KV/™

9y
Iepcsékoriér =0,12 kN/m

4.4
%:2. Hasznosteher




] S ac : 0 (
E.’lSZ o U m

i,
Q= 4,0 kN/m?

Q{(épcn;(j _ 4,0kN /m2 * 4,032m2
o =— T — 8,064kN/m

Q=1 5+
1,5%8,064=12,096 kN/m

k méretezése

‘L\—/m
4’;'-1Kereszt etszete
: I en‘bevetelek

i vz [k}
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My=22,24 kNmM
V2:20,84 kN

Nx=18,13 kN
L 212,88

Leha. - I r
jlas értékek 350
ez(ma")=11’02 250

4.
A 5'_2- Kev:res;zmetszeti adatok
x = 2400 mm’
Wi x™ Ll 10

3 mﬂ’]a

=
=925 % 10" mm" ’
47
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gyhajos acel
szer § 5
rkezetd csarnok és kiszolgalo csarnokrész

4521.K
G . Keresztemetszet osztalyozasa tiszta nyomasra
Cr =
= h—p— =
G _ 47 ’ s = &5 = 7,5 — 10,5 = 47 mm
:ff 10,5
eha‘ ai
t az 6v 1. keresztmetszeti osztalyu.

4.5.\2—////_)/"—’/
.2. Keresztemetszet osztalyozasa tiszta hajlitasra.

%x10,5 = 118 mm

= 4,47 < 9xe =9

C.. —
w = h —2xr — 2Xty

¢y 118
_ 15,73 < 72%xe =72

by 7,5

=160 — 2%10,5 — 2

zeti osztalyu.
tem

tszeti osztalyba sorolando.

Tehs )
A :eit a gerinc 1. keresztmets
esztmetszet hajlitasra 1 keresZ

4,
95.3. Ellendrzés
sra

4.5.3
1_k;;1-'ﬁm512és/tiszt/am’£mé/
esztmetszeti osztaly esetén

NC'Rd = Npira = Axfy = M = 564 kN

%&_18,13 Ymo
Sed 0,03

C,Rd

24 lMEGFELEL

45.3.2. Ellengrzés tiszta halltes™
3.2. Ellenérzés tiszta hajlitasra
tén

]-kef m 0SZ a 6 1 3 235 — 27 26 K
eszt etszeﬁ t’I-y 6 0 X

C,Rd = =2
Mpl,Rd = y
MO

ME
—Ed 22,24 MEGFELEL

M =ooor =
cra 2726 0,818 <1

4.5
Nyir ’3-_N irasi ellenérzes -
asi lemezhorpadas ollenérzes®:

i 115

= ——=1533<—"

w
7,5 7

tehs
at a nyirési horpadas nem Me

Ig
Y a nyirasi ellenéllas:

Av= %
A-2sprfe (tw+r) tF=2400"




Egy} s
Najds acélszer .
elszerkezetl csarncﬂ<ésldszolgélécsarnokrész

v _ A, X 1224%235
cRd = Vpl,Rd = _____}_r"_. _ - = 166,07 kN
V3X¥Yumo Vv3x1

Vea 20,84

Vera 166,07 =0,125< 1 Megfelelt!

hatasa

4\){__4/'1’/
5.3.4. Nyomaték Normalerd és Nyiroero kolcson

XEE_“ 20,84
V — 0,125 < 0;5

cra 166,07
lemebé venni.

ﬁ nyirderé és a nyomatek kélcsdnhatésést nem kell figye
NEd > 0,25 XNP!,Rd
Ed = 18,13 kN < 0,25><564 _ 141 kN

LI

e 35
Neq = 1813 kN < 0.5x115x7,5%X232 _ 101,34 KN
5 1 y iqye
A Teltételek alapjan a normalero hatésést nem kell figy

lembe venni.

. gk 2 z6s€e
s'l::we!leké ulet kﬁzbensé fodéem ‘r)nerete
apézlemez méretez€se LTP 1351,0

AT
erhek meagh . .
1 - atarozasa _ G
1. Allandé terhek VGS“"""35 V

Int—=1 ,0

Axis

‘Tart'
Aroszerkezet onsulya:
imroof

hpod_
émlemez onsulya:D!

5.1
Ré£;'1' Burkolat
= 1cm

li "
kN}L‘}Q Linoleum

gké " L
0z  Kézetgyapot Iepeshang 5o

szigetelés cm
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Egyhajés acélszerkezet(i csarnok és kiszolgalo csarnokrész

5.1.2.2. Valaszfal teher y=1,5
1,2 kKN/m’

Elkent valaszfal teher: P":

5.2. Statikai vaz

. . k
Alatamasztasnak IPE 300-3S gerendat feltételeze

5.3.Teherkombinaciok |
Onsly+hasznos+elkent valaszfa
Totalis leterhelés
1.ULS (teherbiras) o
Ud_ sp Ky SHE +G) N/m

2.SLS (lehaijlas)
pS2= 0,473+4,0%1:
yomaték,

Parcialis leterhelés(maximéﬂIs n

1.ULS (teherbirés)
PU1= yG*PY =

U= \1(,35*8,4731,,@%'\’”"‘

s lefizDe

Minden masodik nyﬂa?('fébv)

pU1= yG*Pg"* vS' (4, ) ot 284
pUIZ 1,3510,473+1 407"

2.SLS (lehajlas)
PS,2= PgK
ps2= 0,473 KN/M

-szelvény:LTP139
"?'helyezés: szokaso
-atfedés: 1 hullam

Geometria és alkalmazo
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Egyhajos acélszerkezetii csarnok és Kiszolgalo
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Egyhajds acélszerkezetii csarnok és kiszolgalé csarnokrész

6.3. Felhasznalt szabvanyok:
-Axis VM program
-EC A tartészerkezetek tervezésének alapjai MSZ EN 1990
-EC1 Héteher MSZ EN 1991-1-3
-EC1 Szélhatas MSZ EN 1991-1-4
-EC3 Altalanos és az épliletekre vonatkoz6 szabalyok MSZ EN 1993-

1-1
-EC3 Csomoépontok tervezése MSZ EN 1993-1-8
-LINDAB tervezési segédletek

6.4. Terhek meghatarozasa

6.4.1. Allandé terhek yGSUP=1,35 yG"™=1,0
-Tartoszerkezet Onsulya: Axis
-Tetd Onsulya: Dimroof
Rétegrend )
gktl  Trapézlemez kiils6 LTP 45/0,7 -0,068 KN/m
gz Z szelemen Z200/2,5 -0,0724 kN/m )
ghsz Hdszigetelés (Iépésallé) 15cm -0,15*1,0=0, ; 5 kN/m
gsz Fodlia -0,014 kNlm2
gktl  Trapézlemez bels6 LTP 45/0,7 -0,068 kN/m

y= 0372 kN/m®

—_l———

6.5. Trapézlemez méretezése
6.5.1. Terhek meghatarozas
6.5.1.1. Allandé jellegii hasznos teher (gépészet)  y=1,35

Gépészeti teher: Fk= 5kN

6.5.2. Esetleges terhek
Hasznos teher
Q=0 (tet6hajlas miatt)

6.5.2.1. Héteher W, s=0,5 ys =1,5

S=/Ji*Sk"
S«=1,25+(500-400/400)=1,5

Magasabb szerkezethez csatlakozo tets, hofelnalmozédas figyelembe vétele
sziikséges

A hofelhalmozodas Ls hossza a kévetkezd értékek kisebbike: 5h, b1 és 15m

5h=5*2261= 11305mm
b1=11000mm
15000mm
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Egyhajés acélszerkezet( csarnok és kiszolgalo csarno

Alaki tényezs:
H3=min(2h/Sk, 2b/Ls, 8)
Min  (2*2,26)/1,5=3,01
(2*39415)/11000= =7,16
8
almoz6das
B3. Eset Rendkivili hoteher, rendkivili hofeln
Tal'f(.'JS/Ide|gIenes tervezési allapot
Ofelhalmozodassal:
S= =3,01*1,5= 4,515 kN/m’
Ps"'=t*g=1+4 515=4,515 KN/M"

6.

2:5.2.2. Szélteher  Yw=1:°

W=Cpgp

Csarnok magassaga: 7235 mm alt)
T0T|0ny0masg ertekge 0,3777 (interP®

Belsé nyomas

0 :3*0,3777=0,1133
0,2*0,3777=0.0755

1. Statikai vaz

9.6.2, sa
56.2_Ierhek meghataroza 5 trapé

Allandé terhek(kiilS
VG l'lt_1 0

Eg =t*gtl“=1*0,068= 0068
9=t*cosa*gtik=1,0*coS
6.6

6.6 g 2. Esetleges terhekK
2.1. Héteher

Psris

N/
nS=t's=1+4,515=4,515 kN/mB _4 427K

S,k._ PSr1*COS o =4, 515 *c0S
6-6 51!5
22,2, Szélteher

UIS6 nyomas
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Egyhajods acélszerkezetii csarnok és kiszolgalé csarnokrész

Pw=t*w=1,0*0,3777=0,3777 kN/m?

Keresztiranyu-kuils80fok e=min:b=20000 vagy 2h=2*7536=15072
Cpe,1

G zéna
Szivas -2,0 Cpe,sz®=-1,85 Pw,e,sz,0%%=1,0*0,3777*-1,85=-
0,698
-1,5
Nyomas +0,0 Cpe,ny®=0,06
Pw,e,ny,0%%=1,0*0,3777*0,06=+0,022 +0,2
H zéna .
Szivas -1,2 Cpe,sz"'=-0,93 Pw,e,sz,0™%=1,0*0,3777*-0,93=-
0,351
-0,3
Nyomas +0,0 Cpe,ny'=+0,06
Pw,e,ny,0"¥=1,0%0,3777*0,06=+0,022 +0,2
Keresztiranyu-kiils6180fok
Cpe,1
G zéna CKa s . _
Szivas 2,0 Cpesz®=-2.00  Pw,e,sz180%=1,0*0,3777*-2.00=
0,775
-2,0
H zéna < . a o
Szivas -1,2 Cpe,sz'=-1,2 Pw,e,sz,0"=1,0*0,3777*-1,2=-
0,453
-1,2

Hossziranyu-kiilsé 90fok e=min:b=11000 vagy 2h=2*7536=15072
Cpe,1

H zéna
Szivas -1,2 Cpe,sz'=-1,2 Pw,e,sz,90"¢=1,0*0,3777*-1,2=-
0,453
-1,2

6.6.3. Teherkombinaciék
Kozbensé keretallas 0 fokra szélarnyékos oldal
1.0nsuly+hoé+szélnyomas(kiils6-keresztiranyu 0fok)

1.ULS (teherbiras)
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Egyhajds acélszerkezetli csarnok és kiszolgalé csarnokrész

PY'= yG*Pg"+ yS*Ps*+ Wo* yw*Pw,e,ny,0"

PY'6nsuly=1,35*0,0673=0,090_kN/m
PY'h6=1,5"4,427=6,64 KN/m (legnagyobb érték)
PY'"ho=1,5*0 (tetd aljan)
PY'szél1=0,6*1,5*0,22=0,198 kN/m

2.SLS (lehajlas)
P '2= PgK+ PSK'*'WO* PwievanOK

PY16nsuly=0,0673kN/m

PY'h6=4,427kN/m (legnagyobb érték)
PY"ho=0 kN/m (tetd aljan)
PY1szé1=0,6*0,22=0,132kN/m

2.0nsuly+szélszivas(kiilsG-keresztiranyu 0 fok)

3.ULS(teherbiras)
pPY3C= yG*Pg¥- yw*Pw,e,sz,0%"
pY-3%=1,35*0,0673-1,5%0,698=-0,956kN/m
pY.3.H= yG*PgK' yw*Pw,e,SZ,OH’K
pY-3H=1,35*0,0673-1,5*0,351=-0,435kN/m

4.SLS(|eha(15|éS)
PSr4- = PgK-PW,e,SZ:OG'K
PS4.6=0,0673-0,698=-0,630 kN/m

pS4.H= PgX-Pw,e,sz,0"
PS4H=0,0673-0,351=-0,283kN/m

3.Onsuly+szélszivas(kiilsG-keresztiranyt 180 fok)

5.ULS(teherbiras)
PU3C= yG*PgK- yw*Pw,e,sz,0%K
PY-3=1,35*0,0673-1,5*0,775=-1,071kN/m
PY3H= yG*PgX- yw*Pw,e,sz,0"K
PY-3H=1,35%0,0673-1,5*0,453=-0,588kN/m

6.SLS(Iehagés)
PS,4o - PgK—PW,e,stOG'K
PS46=0,0673-0,775=-0,707 kN/m

pSAH_ Pg*-Pw,e,sz,0""
PS+M=0,0673-0,453=-0,385 kN/m
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Egyhajds acélszerkezeti csarnok és kiszolgalé csarnokrész

4.0Onsuly+szélszivas(kiils6-hossziranyu)

7.ULS(teherbiras)
PU'S'H: VG*PgK_ . ""*PW,G,SZ,QOH'K
pY5H=1,35*0,0673-1,5*0,453=-0,588 kN/m

8.SLS(IehaHés)
pS6.H_ Pg"-Pw,e,sz,90™¢
PS®H=0,0673-0,453=-0,385 kN/m

6.6.4.Trapézlemez méretezése DimRoof-al
Szerkezeti beallitasok:
-szelveny:LTP45
-elhelyezés: szokasos(keskeny)
-atfedés: 1 hullam

Geometria és alkalmazott teherkombinaciok az alabbi képeken lathatok

QDIM £3.5 - CAUsers\ ™ Jr”.“ AEvoet P\dipl A T AmellekepOlet\ fodé FF
: - e
Fajt  Opcick  MNévjegy ¥
| Alspbeimitisok ISRV | szendny |
Funkes it M L g s ey NP N Y
| [rew <] [0 : e -
Orszag __ TR i et el e 7t e T e ¥
Magyarorszag ». v
Szabviiny 1 2 2 3 31 4 4 8§ 5 8 & 7 7 8 8 2 2 10 10 1 it ”
Eurpcode =l ™ 700 L 700 E% 700 b 700 5 700 Bk 700 BE 1400 R 1900 B 10 b 00 b 600 BR610
+ + + + + + $ + + + + + +
227
- ( -
Uegtimaszié rudak

Szerkereti bedlitisok 1

Szehény Statikai rendszer : —rtemer —coeoSe Ty e e e et
[Pes S Foltatiagos e || szeniny ol ;mz;J ium_-j ITm;j‘
Ehelyazés Atfedés Gyartd i ' ! [_ﬂ W ‘
|szoras0s (xeskeny) =] [+ nusam =1 prd ol s A F /R ) T (e :j‘ i
: 2 ) R e e S,
m_! Pozicé | Tious Is:cieul K] 2T e Ivu.i Vig2 Pozics | 34 Bl i |ﬁ 5
[men] [ [me) [mm) {rem] e | I} i 5 T T g 0.03 5 2 ws |-
ampértérex = || %0 | 150 150 1200 o4 ~i[- =] % |l 2 L 227 10 55¢ oo - us
P 2100 = C 0 1 700 05 . - ' 3l U I oz uLs
s 0= C 0 H 700 0.5 - ila v 007 LS
[ ER = C = 3 700 05 8 CE 27 12 s 000 sLs
7 a200 = ¢ 0 - . 7 1400 0.5 8 U 013 sLs
S 800 = C 0 s 1400 0.5 7
e 7000 = C B ° 1400 05
1 8400 = C 0 s = 19 1200 05
" 8200 = C 0 x . 1 800 0.5 i
12 10500 = C £ &1 { =

Generdilia ”H 7 nydis az alspértikerkel Mystorése | baf @ 515] Tenermocume: | Teher teriése
i M_ -sZAmitis paraméierei ' m
A e L I e Wi 0T £ - |

1-es teherkombinacid

57



Egyvhajds acélszerkezetl csarnok és kiszolgald csarnokrész
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Egyhajés acélszerkezetli csarnok és kiszolgal6 csarnokrész
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LTP 45/0,5-6s trapézlemezt alkalmazok.

6.7. Z szelemen méretezése
6.7.1. Statikai vaz

1 | 2 2 3 3 4 4 5
el 000 £ 5000 & 5000 £ 5000 £
T T Ll T T

6.7.2.Terhek meghatarozasa

6.7.2.1. Allandé teher vy=1,35

(Kuls6 trapézlemez+belsé trapézlemez+hdszigetelés+szigetelés+szelemen
onsulya z200/2.50)

Pg.,k =(t*(gktl+gbtl+ghsz+gsz)*cosa)+gz*cosa
=(1,4*(0,068+0,068+0,15+0,014)*cos8)+0,0724*cos8=0,487 kN/m

6.7.2.2.Esetleges terhek
6.7.2.2.1. Hoteher Wy =0,5 ys =1,5

S=1,25+(500-400/400)=1,5
S=3,01*1,5 =4,515 kN/m?

a9



Egyhajds acélszerkezetii csarnok és kiszolgald csarnokrész

1.eset
Ps"'=t*$=0,577*4,42=2,55 kN/m
Ps*=cos?a*Ps"'=cos?8*2,55=2,50 kN/m

2.eset
Ps™?=t*S=0,700*4,15=2,90 kN/m
Psk=cos?a*Ps"'=cos?8*2,90=2,84 kN/m

3.eset
Ps"3=t*S=0,700*3,87=2,70 kN/m
Psk=cos?a*Ps"'=cos?8*2,55=2,65 kN/m

4 eset
Ps™=t*S=0,700*3,59=2,51 kN/m
Ps*=cos?a*Ps"'=cos?8*2,55=2,46 kN/m

5.eset
Ps"®=t*S=1,050*3,32=3,48kN/m
Ps*=cos?a*Ps"'=cos28*3,48=3,41 kN/m

O.eset
Ps"=t*S=1,4*2,76=3,86 kN/m
Ps*=cos?a*Ps"'=c0s%8*2,55=3,78 kN/m

7.eset
Ps"’=t*S=1,4*2,21=3,09 kN/m
Ps*=cos?a*Ps"'=cos28*3,09=3,03kN/m

8.eset
Ps"®=t*S=1,4*1,66=2,32 kN/m
Ps*=cos?a*Ps"'=c0s28*2,32=2,27 kN/m

9.eset
Ps"’=t*S=1,4*1,1=1,54 kN/m
Ps*=cos?a*Ps"'=cos?8*1,54=1,51kN/m

10.eset

Ps"’=t*S=2,11*0,566=1,19 kN/m
Ps*=cos?a*Ps"'=cos?8*1,19=1,16kN/m

6.7.2.2.2. Szélteher Yw =1,5

Qp=0,3777

Bels6 nyomas
0,3*0,3777=0,1133
0,2*0,3777=0,0755
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Egyhajds acélszerkezetii csarnok és kiszolgalé csarnokrész

Keresztiranyu-kiils6 0fok e=min:b=20000 vagy 2h=2*7536=15072
Cpe,10
G zdéna
Szivas -1,2 Cpe,sz®=-1,08 Pw,e,sz,0%%=1,4*0,3777*-1,08=-
0,571
-0,8
Nyomas +0,0 Cpe,ny®=0,06
Pw,e,ny,0%%=1,4*0,3777*0,06=+0,031 +0,2
F zéna
Szivas -1,7 Cpe,szf=-1,46 Pw,e,sz,0M=1,4*0,3777*-1,46=-
0,772
-0,9
Nyomas +0,0 Cpe,ny"=+0,06
Pw,e,ny,0"%=1,4*0,3777*0,06=+0,031 +0,2
Keresztiranyu-kiilsé 180fok e=min:b=20000 vagy 2h=2*7536=15072
Cpe,10
G zdna . _
Szivas -2,0 Cpe,sz®=-2,00 Pw,e,sz,180%4=1,4*0,3777*-2.00=-
1,05
-2,0
F zéna ek . _
Szivas -2,3 Cpe,sz'=-2,36 Pw,e,sz,07=1,4*0,3777*-2,36=-
1,24
-2,5

Hossziranyu-kiilsé 90fok e=min:b=11000 vagy 2h=2*7536=15072
Cpe,10

Fup zdéna
Szivas -2,1 Cpe,sz'=-2,19 Pw,e,sz,907¢=1,4*0,3777*-2,19=-
1,15
2,4
H zéna HK . _
Szivas -0,6 Cpe,sz'=-0,66 Pw,e,sz,90""=1,4*0,3777*-0,66=-
0,348
-0,8
| z6na
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Szivas -0,5 Cpe,sz'=-0,56 Pw,e,sz,90"¢=1,4*0,3777*-0,56=-
0,296
-0,7

Belsbé nyomas-szivas Cpe,10

I z6na

Szivas Cpi,sz=-0,3 Pw,i,sz*=1,4*0,3777*-0,3=-0,158
| z6na

Nyomas Cpi,ny=+0,2 Pw,l,ny*=1,4*0,3777*0,2=0,105

6.7.3. Teherkombinaciok .
Onsuly+hé+szélnyomas(keresztiranyu-kiilsG+belsd) 0fok

1.ULS (teherbiras) ‘
PU.1 F.G_ G*P Ky S*PSK"' Wo* *(PW,e,ny,OF'G'K +Pw,l,sz )
Y gty 0 YW
PY-1F.6=1,35*0,487+1,5"3,78+0,6"1,5%(0,031+(-0,158))=6.21 kKN/m

2.SLS (lehajlas) )
PS2= Pgf+Psk+Wo* (Pw,e,ny,0" + Pw,l,sz)
PS2= 0,487+3,78+0,6*(0,031+(-0,158))=4,19 kN/m

Onslly+szélszivas(keresztiranya-kiilsé+belsd) 0 fok

3.ULS(teherbiras)
PU,S,G= VG*PgK_ YW*(PW,e,SZ,OG'K '*‘PW,Innyk)
pY:3:6=1,0%0,487-1,5*(0,571+0,105)=-0,527kN/m

pYs3F= VG*pgK- yw*(Pw,e,sz,O':'K +PW,|,nYk)
PY%F=1,0%0,487-1,5%(0,772+0,105)=-0,828KN/m

4.SLS(Iehagés)
pS#4.8= Pg“-(Pw,e,52,0%+Pw,i,ny")
pPS46=0,487-(0,571+0,105)=-0,189 kN/m

PU,3.F= VG*PgK_ VW*(PW,e,SZ,OF,K +PW,|,nyk)
PY3F=0,487-(0,772+0,105)=-0,39kN/m

Onsuly+szélszivas(keresztiranyu-kiils6+belsd) 180 fok

3.ULS(teherbiras)
PY3C= yG*PgK- yw*(Pw,e,sz,0%" +Pw,|,ny")
U,3,.G
P-"*=1,0%0,487-1,5*(1,05+0,105)=-1,24kN/m
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F’ﬂi"} yG*Pg"- yw(Pw,e,s2.0™" +Pw,L,ny")
DUF_{ 0*0,487-1,5%(1,24+0,105)=1 53kN/m

4.SLS(IeSha'Iés)
P 4 = K'(PwsevszloG‘K +Pw’i'nyk)

pS4.6=( 487-(1,05+0,1 05)=-0,668KN/M
oFK +Pw,|,nyk)

Pﬂ‘z‘? yG*Pg- yw' (PW.e:52
pr= =0,487-(1,24+0,105)=—0,858kNlm

0"80Iy+szélszivas(hosszirénya-km56+be156) 90 fok

5.U iré
LS(teherbiras) K vy Pw,e,SZ.QOF'K +Pwl,ny")

YW
(1,1 5+0,1 05)=-1 39kN/m

U,5,F= VG*P
pUSF=1,0%0,487-1,5

k
PU,S,H___ VG*PQK" VW*(PW,e,SZIQOH’K +PW,I,ny )
pU-SH=1,0%0,487-1 ,5*(0,3484'0,105):;@,_1_512@“@

Z,QOI’K +PW,||nyk)
PW.&:SZ7 ", 5)=0,114kN/T

PU,S,I:,_ G*P K_ i
Y g YW( 105):/1______,._——«

pusi= 1,0%0,487-1 5%(0,296*%

6.SLS(lehajlas)

S.6,F— PQKF(PW,G.SZ FK + PW,I,nyK)

S.,6,H=

P
pssr=0,487-(0,348*7

PS'6'|= PgK_(PW’e,SZ,QO _
pS6l= 0,487—(0,296*'0!10 =
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6.9.F6tarto keret méretezése melléképiilete
6.9.1. Statikai vaz(tartoszerkezeti modell)

£ O

HECBOA

WE GO0,
HIE PEOA

6.9.2. Anyagmindéség:

-S235

6.9.3.Keresztmetszet
gerenda szelvény: IPE360
oszlop szelvény: HEA300

Tehermodell '
Fellileti megoszlo teher redukalasa hosszmenti megoszlo teher're:
terhelési sav keretallasok tavolsaga (allandoé teher, hoteher, szélteher)

6.9.4. Terhek meghatarozas
6.9.4.1.Allandé teher v=1,35
6.9.4.1.1.Keret onsuly

Fz=25,06 kN

6.9.4.1.2.Burkolat énsuly vG =1,35  yG,inf=1,0

Pburkolatteté=(t*(gktl+gbtl+ghsz+gsz))+((t*gz)/tz)=
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=(5.00*(0,048+0,048+0,15+0,014))+((5,oo*0,072)/1 4)=1,55kN/m

0OSB+g Kéz.szig+gLin))=

Pburkolat‘kéz=( t*(gktl+g
040.136+0,05+0,18))= 2,63 KN/m

=(5,00%(0,16

6-9:4.1.3. Allando jelle {i hasznos teher
Pgépészet =5kN

6.9.4.2. Esetleges terhek =1,5
6.9.4.2.1. Hoteher Wos=05 Ve TO

Si=1,25+(500-400/400)=] B
S=3,01*1,5 =4,515 kN/m’

Psk=4,51 5*5=22,57 kn/m

vw =1,5 lpl:|,w=056

6.9.4.2.2. Szélteher
C\[,Jlsxé szélerd karakterisz
e"=0,3777*Cpe .
Pw.e“=(t*(Cs*Cd*WeK))=(5,0*(1 ,0*Wek)
Qp=0,3777

Cs*Cd szerkezeti tenyezd (
2KK(keresztirény

6.9.4.2.2.1.5zélteher 1KK és szélteher

Teto

tikus griéke

sonyabb gpulet - 1,00)

10 méter magas alac
4 kiils6)Cpe10 0 fok

1F=.1,46 PW:€ sz1,07"=1 26%0,3777"-1:46=

F z6na
A Cpe,‘IO,SZ

Szivas
0,69

Nyomas
Pw,e,sz2,0"

G zo6na
Szivas
1,52

2(3.-
+0,0 Cpe =
6K=3,730,3777

Nyomas

Pw,e,sz2,0
Pw,e,sz,07%"= Pw,e,sz,OF'K"' Pw,e,5%
pw’e,na’oF'fG,K: Pw’e,ny,OF’K‘l' PW,e,ny,
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H zdéna
Szivas -0,6 Cpe,10,s2"'=-0,51 Pw,e,sz,0"*=5,00,3777*-0,51=-
0,96
-0,3

Nyomas +0,0 Cpe,10,ny”=0,06
Pw,e,sz,0"%=5,0*0,3777*0,06=+0,11 +0,2

6.9.4.2.2.2. Falra juto szélteher

h/d=7221/11000=0,65
Pw,e,sz,05%= 5,0*0,3777*-0,40=-0,755

Pw,e,ny,0°X= 5,0*0,3777*+0,75=+1,41

(keresztiranyu kiils6)Cpe10 180 fok

F zé6na
Szivas 2,3 Cpe,10,sz2'F=-2,36 Pw,e,sz1,07=1,26"0,3777"-2,36=-
1,12
-2,5
G zdéna o
Szivas 1,3 Cpe,10,s21%=-1,3 Pw,e,sz1,0%=3,73"0,3777"-1,3=
1,83
-1,3

Pw,e,sz,07"%X= Pw,e,sz,0F %+ Pw,e,sz,0%¢=-1,12+(-1,83)=-2,95

H zéna . _
Szivas -0,8 Cpe,10,sz"'=-0,83 Pw,e,sz,0""=5,0*0,3777*-0,83=-
1,56
-0,9

6.9.4.2.2.3. Szélteher 3HK(hossziranyu kiilsé 90) Cpe,10

Tetd

H zéna K . i _
Szivas -0,6 Cpe,10,s2"=-0,66 Pw,e,sz90""=3,000,3777"-0.66=-

0,74 -0,8

| zé6na » i . _
Szivas 0,5 Cpe,10,s7'=-0.56 Pw,e,sz,90"=2,00%0,3777"-0.56=-

0,42 -0,7

Pw,e,sz,0""= Pw,e,sz,90"X+ Pw,e,s2,90"¢=-0,74+(-0,42)=-1,16
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Falra juto szélteher
e<d 11140<20000
Pw,e,sz,08%=5,0*0,3777*-0,8=-1,51

6.9.4.2.2.4. Szélteher 4BNY(belsé nyomas)Cpi +0,2

Pw,|,ny*=5,0%*0,3777*0,2=+0,3777

6.9.4.2.2.4. Szélteher 5BSZ(bels6 szivas)Cpi -0,3

Pw,i,sz"=5,0*0,3777*-0,3=-0,566

6.9.5.Teherkombinaciok

Két kerettipust kildnboztettem meg, a széls keret amire a 180 fokos szél is
hatassal van viszont a hasznos teher fele terhel a kozbensé fédemre a
lépcsével egyidejlileg. A masik szél védett a féépllet altal, igy ott 180 fokos
szélhatas nem keletkezik, azonban a teljes hasznos teherrel terheltem a tartot.

A 1épcsé szamitasanal mar szélséértékkel szamoltam igy itt mar nem szorzom

2

biztonsagi tényezdével csak aranyosan visszaosztom a hasznalhatosagi
hatarallapothoz tartozé értéket.

1.ULS (teherbirasi hatarallapot) é'msl'lIy+burkolat+gépészet+hasznos+léP°s°
1,35 * pge + 1,35 * Dpyrrorark T 1,35 * Dgepsszert + 1,5 * Prasznosk + 1,00 * Pigpess*

2. SLS (hasznélhatosagi hatarallapot)
pgk + pburkolat" + pgépészetk + phasznos" + plépcsb'"

3.ULS (teherbirasi ] ) )
hatarallapot)énsuly+burkolat+gépészet+totalisho+hasznos+lépcso
135+« (pg'c + Pourkotack + pgépészet") + 1,5 * (psky + Phasznost) + 1,00 *

Piepcssk

4 SLS (hasznalhatdsagi hatarallapot)
Pgk + Pyurkolat® + Dgepeszet® + Dgk + Prasznosk + Diepess*
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5.ULS (teherbirasi hatarallapot) 6nsuly+burkolat+gépészet+totalishé
+hasznos+lépcsi+0fok2KK

1,35 = (pg" + Pburkolat® + pgépészet") + 1,5+ (ps"+ + phasznos") + 1,00 = plépcs(i"
+ 0,9 * Do roranxk

6.SLS (hasznalhatosagi hatarallapot) (6nsuly+burkolat+gépészet)+totalis
hé+hasznos+lépcsd+szél2KK

pgk + pburkolatk + pgépészetk + psk + (WO,W * psZélek)

7.ULS (teherbirasi hatarallapot) L
oénsuly+burkolat+gépészet+totalish6+0fok2kk+5BSZ+hasznos+lépcso

1,35« (pgk + Ppurkotatk + pgépészet") +1,5*pg +0,9 = Pofok2kk* + 0,9 * Pspszt
+ 1,00 = Pigpcss*

8.SLS (hasznalhatdsagi hatarallapot)
pg" + Ppurkolatk + pgépészet" + Dsk + (q}O.W * pofokzkk" + prBSZk) + pléPC$5k

9.ULS (teherbirasi hatarallapot) (6nsuly+burkolat)+szél1 KK+lépcsd
1,35 * (pgk + Pourkotart +) + L5 * Psgernkj) + Prepess*

10.SLS (hasznalhatésagi hatarallapot)
1,00 = (ng + pburkolat") +1,5+* Pw,sz,e* + Dispess”

11.ULS (teherbirasi hatarallapot) (6nsuly+burkolat)+szél1KK+4BNY+lépcsd
1,35 * (Dgk + Ppurkotatk) + L5 * Dszernirk + Pszetannvt) T Puepess

12.SLS (hasznalhat6ésagi hatarallapot)

Pgk t Ppurkotatk + Pszerikrk T Pszetanny® + Pigpess®

13.ULS (teherbirasi hatarallapot)
(6nsuly+burkolat)+szél1 KK+3HK+hasznos+lépcsé

1,35+~ (pgk + Ppurkotack) + 15 * Pgza1nxk + Pszezni®) + Phasznosk F Pigpess*

14.SLS (hasznalhat6sagi hatarallapot)
Pgk + Ppurkotath T Pszérnkr® + Pszérznxk + plépcsé"whasznos"
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Egyedi kombinaciok teheresetenkeént

Név ’ Tipus , Bns(ly ’ burkolat f totalis hd , gépészet , 0 fok 1kk / 0 ok 2kk Tma fok :%’ 3hk / 4bny / / hasznos / \epesd

_ 1,35 1,35 0! 1,25/ o ol I 1 , 150 1.0
1,00 100 o) 100 o o ‘ 1.00 0E
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6.9.6.Keresztmetszetek ellendrzése

6.9.6.1 .lgénybevételek

.113:5:{\%'1;(
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Egyhajos acélszerkezetl csarnok és kiszolga

Unedns szémitas
Szabviny I Eurccode-H

Eser
Burkels
E{™m
E(w)
E (Er)
Komg.

: Burkald Min,Max

Osszes SLS

s 2.488-11
1 248E-11
1 3,14E-14
: eX [mm]

nokrész

i 17

_as]

EATALCE]
/

1s0.138758]
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“h

arm |

i s
z iranyu lehajlas
ex(max)=4,055 <H/150=46,12 ez(max)=20,427 <L/300=36,66

Mértékadod igénybevételek az oszlopban(fééplilethez kézelebbi):
Ned= 348,76 kN
Ved= 113,25 kN
Med= 221,33 kNm

Mértékado igénybevételek a gerendan(tetégerenda):
Ned= 106,19 kN
Ved= 153,12 kN
Med= 221,33 kNm

Mértékado igénybevételek az oszlopban(fééptlettdl tavolabb):
Ned= 278,38 kN
Ved= 100,09 kN
Med= 170,53 kNm

Mértékado igénybevételek a gerendan(fodémgerenda):
Ned= 62,67 kN
Ved= 199,40 kN
Med= 349,54 kNm
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6.9.7. Keresztmetszetek ellendrzése
6.9.7.1.IPE450 fédémgerenda
6.9.7.1.1.Gerenda ellendrzése hajlitasra

Mpy = 2Py -0y _1702:235:1000_ 399 97 kNm > MesMEGFELEL

yMo 1,00

M5d=349,54 KNm

6.9.7.1.2.Gerenda ellendrzése nyirasra
VEd=199,40 kN
A, =5085 mm?

Vol.rd=

Avzsfy__5085»235
V31 V311

=689,92 kN > Vg4=199,40 kN

MEGFELEL o .
Ved/Vpira=199,40/689,92=0,289< 0,5 a nyomaték és nyiréerd kolecsénhatasat
nem vizsgalom

6.9.7.1.3. Gerenda ellendrzése nyomasra
Ngq=62,67 kN

N ra=aY=28822235_5 355 27 kN > Nes=62,67 kN MEGFELEL

YyMo 1,0

0,25* Npi.rg =580,56 kN> Ngg=62,67 kN > a nyomaték és normalerd
kdlcsdnhatasat nem vizsgalom

6.9.7.2. IPE400 tetégerenda
6.9.7.2.1. Gerenda ellendrzése hajlitasra

M rg= 222 -y 1307:235:1000_ 347,14 kNm > MesMEGFELEL

yMo 1,00

Meg=221,33 kNm

6.9.7.2.2. Gerenda ellendrzése nyirasra
VEed=153,12 kN
A, =4269 mm?

V= ELY=222238 579,20 kN > Veg=153,12 kN

MEGFELEL vz P . 2 't
VeaVpa=153,12/579,20=0,264 < 0,5-> a nyomaték és nyiroeré kélcsonhatasa
nem vizsgalom

6.9.7.2.3. Gerenda ellendrzése nyomasra
Ne¢=106,19 kN

Npra=-L¥ 844622351984 81 kN > Ngs=106,19 kN MEGFELEL

yMoO 1,0 . 20
0,25* Npi.ra =496,20 kN> Neg=106,19 kN - a nyomaték és normalerd
kdlcsdnhatasat nem vizsgalom

6.9.7.3. HEA300 oszlop a féhajohoz kézelebb
6.9.7.3.1. Oszlop ellendrzése hajlitasra

_wply+fy__1383+235«1000__
Mpl,Rq yMo 1,00 325, 00 kNm

Meg=221,33 KNm <Mp|_RdMEGFELEL
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6.9.7.3.2. Oszlop ellendrzése nyirasra
VEeg=113,25 kN
A, =3728 mm?

Vpirg== =LY = ZE28-505,80 kN > Ve MEGFELEL
Vea/Vpire=37,33/505,80=0,0705 < 0,5 a nyomaték és nyiréeré kolcsdnhatasat

nem vizsgalom

6.9.7.3.3. Oszlop ellendrzése normalerdre
N ra=f¥=21250:235_5643 75 kN > NgqMEGFELEL

yMo 1,0
Neg=348,76 kKN

0,25* Npira =660,93 kN> Ngq=348,76 kN = a nyomaték és normalerd
kélcsdnhatasat nem vizsgalom

6.9.7.4. HEA260 oszlop a fétartotol tavolabb
6.9.7.4.1. Oszlop ellendrzése hajlitasra

_wplyfy_919,8+235+1000__
Mpi.rd /Mo 200 216,15 KNm

Meq=170,53 KNm <My rdMEGFELEL

6.9.7.4.2. Oszlop ellendrzése nyirasra
VEeg=100,09 kN

A, =2876 mm®
Vpio== 22202 = 287239390, KN > Veg MEGFELEL

Ved/Vpi,re=100,09/390,2=0,256< 0,5> a nyomaték és nyiréerd kolcsonhatasat
nem vizsgalom

6.9.7.4.3. Oszlop ellenérzése normalerdre
Nt ra=L2=868222359040,27kN > NedMEGFELEL

yYyMoO 1,0

Negg=170,53 kN
0,25* Npi,ra =510,06 kN> Ngq=170,53kN > a nyomaték és normalerd
kélcsénhatasat nem vizsgalom

6.10. Melléképiilet keret, stabilitasvizsgalata(fétartohoz kézelebbi)
6.10.1. Kihajlasvizsgalat a keret sikjaban (Xy)oszlop

HEA300

_Xy*Axfy) _
Nb,Rd.y_y—Ym—_

vy=yJ/1 + 0,35 * ¢ — 0,017 * c2=/1 + 0,35 + 2,00 — 0,017 * 2,002=1,277
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_10-~L __ 182600000+~10,93~1000
ig~h 231300000=4,31=1000

=2,00

q=10t4- 18260000014 _ g 90537<0,2

{2=a 10993A2-11250

A, = (v, N/i,=(1,277*4310)/127,4 =43,20

A, 43,20

A =3 930

= 0,46

x,=0,900

Npray =Xy *Ax*fy
Nb,Rd,y = 0,900 = 11250 « 235 = 2379,37 kN megfelel

Neq=141,27 kN

6.10.2. Kihajlasvizsgalat a keret sikjara merdlegesen (Xz)oszlop

A, = (v2*)/i;=(1*2000)/74,9=26,70

ot _2670
Az 939
x,=0,9572

Npraz =Xz*xAx*fy
Ny rar = 0,9572 « 11250 « 235 = 253059 kN megfelel
Neg=141,27 kN

6.10.3. Kihajlasvizsgalat a keret sikjaban (Xy)gerenda

Gty Arfy) _

Nb,ra,y =

vy=J1+ 0,35 = ¢ — 0,017 * ¢2=/1 + 0,35 * 2,00 — 0,017 * 2,002=1,277

10=L __ 182600000+10,93+1000 =2 00
Ig«h 231300000%4,31=1000 !

g=10r4- 1826000004 _ 4 54053740 2

{2«a 10993A2x11250

A, = (v, /i, =(1,277*10993)/1127,4 =110,18

- - Ay 110,18 117
A 939
x,=0,5498
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Npray = Xy * A * fy
Npra,y = 0,5498 + 10993 = 235 = 1420,32 kN megfelel
Ngg=75,31 kN

6.10.4. Kihajlasvizsgalat a keret sikjara merdlegesen (Xz)gerenda

A, = (v 1)/iz==(1*1400)/39=35,89

- = A, 3589 0.382
“ A 939
x2=0,9329

Npraz =Xz*xA=*fy
Ny rar = 0,9329 « 10993 « 235 = 2410,01 kN megfelel
Negg=75,31 kN

6.10.5. Kifordulas vizsgalat a keret sikjara merélegesen (6vmerevség
vizsgalat)oszlop

6.10.5.1. HEA300 oszlopnal
A=bs*tr+ (hu/6)*t,~=300*14+(208/6)*8,5=4494,66 mm2

ler= 2L AR A 223007, 208 455 231 ,50*10° mm4

6 12 12 6 1
. Ifz 31,50+106
iz= Ifz _ 3150107 =83,71 mm
Afz 4494,66

megfeleldség feltétele

L M
;lf - 'kc * Le < A, * ¢,Rd
lyz * Ag My,Ed

Ap = Letle = 22220880 310 S>x=0,9602

ifz*Ag  83,71293,9

Apo * 2rd—q 5+32299-0 734 > Kifordulds nem kévetkezik be
Myed 221,33
ke=—— = ! =1,22

1,33—0,33+%  1,33—0,33%1,55

Wiy 1383+103+235
Mgrg=—prl? - —325,00 kNm
yMO 1,00

Mbpra=x*kfl*M:s=0,9602*1,1*325,00=343,27 kNm

Mes=221,33< Mq=343,27 megfelel
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6.10.5.2. IPE 400 gerendanal

Ag=bs* ,—a—’lsﬂ*tw= 180*1 3,5+%1*8,6= 2904,43 mm2

3 3
o= tp2L 4 WE g3 5e1807,351 486 _q3 12*10° mm4
12 6 12 6 2

’.fz=J1fz _ \[13,12-106 —=67.21 mm

Afz 2904,43

megfelelség feltétele
k.*L M d

A= ——< 2 cR

f ifz x Ag co ™

My eq

_ kesL _ 0,90-1400_ B
A= ifz*Ap  67,21+93,9 0,199 x =1,00

kc=0,90

Aeo * 2=0,5+22228=0, 540-> Kifordulas nem kévetkezik be
Myed 221,33

Wpiy.fY _1019x103+235 __
Mcra yMO .00 —239,46 kNm

Myra= X *kfI*Mcrg=1,00*1,1*239,46=263,40 kNm

Mes=221,33< M¢=263,40

6.10.6. Kihajlas és kifordulas interakcidja
6.10.6.1. Oszlop HEA300

ky=0,934
kzy=0,6*0,934=0,560

141.27*1000*1,00)}_0,91 3
0,900+11250%235

Oy T1+(1,-0,2) 20 1= 0,9°[1+(0,46-0,2)*

Ned*ypm 141,27+1000+1,00_
*q 40 8-SV Ma *1+0.8* 0,947
Cmy1+0,8 Xy*Asfy 0,971+0,8 0,900+11250+235 '

Ned *» Med

—t

n Nbrdy VY Mbrd

< 1,00
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=214127 10,934*2233 — 0,661 < 1,00°>MEGFELEL

N=237937 343,27

Ned « Med

-3

N=Nbraz Y2 Mbra

< 1,00

=14127 4, 565*22133 = 0,534 < 1,00>MEGFELEL

2530 59 263,40

6.10.6.2. Gerenda IPE400

ky,=0,955
kzy=0,6*0,955=0,573

* «Ned- = * * * *1,00)1_
Cmy*[1+(2y-0,2) ny—ﬁ]— 0,9*[1+(1,17-0,2) ‘gz:;;:ffslz‘;s} 0,960

Ned= 75,31=1000+1,00
Cmy*1+0,8*——7212 _‘Af;“- 0,9*1+0,8* = —"-=0,955

Ned » Med

-+

rl—Nbrdy YWY Mbrd = 1,00

n= 7331 ,0,939*22233 — 842 < 1,00°>MEGFELEL

1420,32 263,40

Ned » Med

-3

N=Ntraz "2 ubrd

< 1,00

N=—>-+0,573*2=2 = 0,512 < 1,00->MEGFELEL

263,40
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7. Alapozas szamitasa

Az alaptest sulya
Ga=B*L*h*yb=1,5%1,5%0,9*25= 50,62 kN

Az alaptest feletti féld sulya
Gf=(B*L-b*I)*to*ya=(1,5*1,5-0,36*0,66)*(0,3*24+0,2*18)=21,73 kN

Az alaptestre hat6é felhajtéerd
Ff=B*L*h,*yv=1,5%*1,5*0,4*10=9 kN

7.1. Az alapra jutd igénybevétel
Karakterisztikus érték
Fuggéleges eré6  Vk=Gy,k+Gat+Gr-Fr+Q,=348,76+50,62+21,73+-
9+50=462,11 kN

Vizszintes eré Hk=Gh k+Qnx=0+113,25=113,25 kN

Tervezési érték
Fluggéleges erd Va=yG*(Gy,k+Ga+GrFr)+yQ*Qu k=
1,35*(348,76+50,62+21,73)+1,5*50=643,49 kN
Vizszintes eré Ha=yG*Gn +YQ*Qnx=1,35*0+1,5*113,25=169,87 kN

Az eredéd helye az alapsikon

Mk,O Qv,k*eB,Q""Qh,k*h 50*0,4"'113,25*0,9 263
= = = = m
Eb.k vk vk 162,11 0,

7.2. Az alap talajtorési ellenallasa
Az alap dolgozé szélessége
B'=B-2*eg x=1,5-2*0,263=0,974

Teherbirasi tényezdk: .
Ng=eP"9% *tg?(45+dk/2)= P9 *1g*(45+24/2)=9,6

Nc=(Ng-1)*ctgdPk=(9,60-1)*ctg24=19,30

Ny=2*(Ng-1)*tgk=2*(9,60-1)*tg24=7,66

Ferdeségi tényez4 paraméterei

Hk _ 113,25
Vk«Br=Lixctkxctg,fik  462,11%0,974%1,5+12«ctg24

= 0,062

_2+(BI/L')_2+((),974/I,5)__1 60

M= B /Ly 1+(0.974/1.9)
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Ferdeségi tényezdék
Ig=(1-f)™=(1-0,062)"°=0,90

Iq*Nq—1_0,90-9,60—1_0 88

lc= =
Ng-1 9,60—1 ’

ly=(1-f)™1=(1-0,062)"%%*1=0,846
7.3. Az alap dolgoz6 hossza
L'=L-2*e_ «=1,5-2*0=1,50 m

Az alaki tényez6k

Sq=1+2 » sindk = 1 + 22

15

* sin24 =1,26

Sq*Nqg+—1_1,26%9,6+—1_,
S=24 T4 1,26
Ng=—1 9,6x—1

Sy=1-0,3"2=1-0,3*222'=0,80

1,5

Az alap dolgozé teriilete

A'=B™L'=0,974*1,5=1,46 m

Alapferdeségi tényez6
be=by=(1-a*tgdk)*=(1-0*tg24)*=1,0

bgxNg*—1_1,00%9,6+—1__
b=t =" 1,11
Ng-—-1 9,6—1

Hatékony takarasi fesziltség
q'=>=0,3*24+0,6*18+0,4*9=21,6 kPa

Kohézio
c’k=12 kPa

Alap alatti térfogatsuly
y=9,0 kN/m®

7.4. A talajtorési ellenallas karakterisztikus értéke

Ri=A™(q*Ng*bg*sq*igtck™*Nc*bc*sc"ic+0,5"y *B*Ny*by*sy*iy)=

1,46*(21,6*9,6*1,0*1,26*0,9+12*19,30*1,11*1,26*0,88+0,5"9,0*0,974*7,66*1,
0*0,80*0,846)=754,82 kN
R4¢=R«/yR=754,82/1,00=754,82 kN
Ra=Re 754,82 KN2 643,49
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8. Melléképiilet csomopontjainak szamitasa Autodesk Robot
Structural Analysis programmal

A programba csak a csomopontok méretezését végeztem, a mértékadod
teherkombinaciokat és az igénybevételeket korabban dokumentaltan az Axis
programbol vettem ki hozza.

8.1. Bal oldali talpcsomoépont

Autodesk Raobot Structural Analysis Professional 2015
& Fixed column base design

Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Rati_}:u
0,9

Design of fastenings in concrete

@

GENERAL

Connection no.: 1
Connection name: Fixed column base

GEOMETRY

COLUMN

Section: HEA 300

Le = 5,00 [m] Column length

o= 0,0 [Deg] Inclination angle

he = 290 [mm] Height of column section

b = 300 [mm] Width of column section

twe = 9 [mm] Thickness of the web of column section
te = 14 [mm] Thickness of the flange of column section
re = 27 [mm] Radius of column section fillet

Ac = 11300 [mm?] Cross-sectional area of a column

s 182600000 [mm*] Moment of inertia of the column section
Material: STEEL

fre = 265,00 [MPa] Resistance

fuc = 430,00 [MPa] Yield strength of a material
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COLUMN BASE

Ipa = 600 [mm] Length

bpg = 300 [mm]  Width

tpd = 35 [mm]  Thickness

Material: STEEL

fypa = 265,00 [MPa] Resistance

fupa = 430,00 [MPa] Yield strength of a material
ANCHORAGE

The shear plane passes through the UNTHREADED portion of the bolt.
Class = 8.8 Anchor class

fyp = 640,00 [MPa] Yield strength of the anchor material
fogi= 800,00 [MPa] Tensile strength of the anchor material
d= 20 [mm] Bolt diameter

As = 245 [mmz] Effective section area of a bolt

A, = 314 [mm? Area of bolt section

Ny = 2 Number of bolt columns

ny = 2 Number of bolt rows

Horizontal spacing eni= 450 [mm]

Vertical spacing ey, = 70 [mm]

Anchor dimensions

L= 60 [mm]

Ly = 640 [mm]

La = 120 [mm]

La= 100 [mm]

Washer

lwd = 50 [mm] Length

bwd = 60 [mm] Width

twd = 10 [mm]  Thickness

WEDGE

Section: IPE 100

lw = 100 [mm] Length

Material: STEEL 43-245

fyw = 245, 00 [MPa] Resistance

MATERIAL FACTORS

YMo = 1,00 Partial safety factor
yM2 = 1,25 Partial safety factor
Yo = 1,50 Partial safety factor

SPREAD FOOTING

L= 1500 [mMm] Spread footing length

B = 1500 [mm] Spread footing width

H= 900 [mm] Spread footing height

Concrete

Class c20

for = 20,00 [MPa] Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fog = 12,00 [MPa] Characteristic resistance for compression

Ca= 0,30 Coeff. of friction between the base plate and concrete
WELDS

ap = 4 [mm]  Footing plate of the column base
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ap = 4 [mm] Footing plate of the column base
aw = 4 [mm] Wedge

LOADS

Case: Manual calculations.

Njgg= -196,00 [kN] Axial force

Vjgdz= 113,00 [kKN]  Shear force

MiEeay = 93,00 [kN*m] Bending moment
RESULTS

COMPRESSION ZONE
COMPRESSION OF CONCRETE

fed = 13,33 |[MPa] Design compressive resistance

fi= 24,34 [MPa] Design bearing resistance under the base plate

c = tp V(fyp/(3*fi"vmo))

c= 67 [mm] Additional width of the bearing pressure zone

Dert = 147 [mm] Effective width of the bearing pressure zone under the flange
letr = 300 [mm] Effective length of the bearing pressure zone under the flange
A= 44203 [mm?] Area of the joint between the base plate and the foundation

Aci = 397827 [mm?] Maximum design area of load distribution
Frdu = Aco*fcd*\/(Ad/AcCl) s S‘Acﬂ*fcd
Frau = 1768,12 [kN] Bearing resistance of concrete

B = 0,67 Reduction factor for compression
fjd = ﬁi*Frdu,(beﬁ*lerf)

fia = 26,67 [MPa] Design bearing resistance

Acn = 106655 [mm?® Bearing area for compression
Poy= 44203 [mm? Bearing area for bending My
Ferdi = Aci*fig

Ferdn=2844,14 [kN] Bearing resistance of concrete for compression
Feray=1178,75 [kN] Bearing resistance of concrete for bending My
COLUMN FLANGE AND WEB IN COMPRESSION

CL = 3,00 Section class

Wey= 1259310 [mm®] Elastic section modulus

Mceray = 333,72 [kN*m] Design resistance of the section for bending
hry = 276 [mm] Distance between the centroids of flanges
Fl:.fc.Rd,y = Mc,F!d,y / hf.y

Fereray =1209,12  [kN] Resistance of the compressed flange and web
RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE
Njrd = Feran

Njre =2844,14 [kN] Resistance of a spread footing for axial compression
Fcray = Min(FcRrdy.FereRrdy)

Fcray=1178,75 [kN] Resistance of spread footing in the compression zone

TENSION ZONE
STEEL FAILURE

Ap = 245 [mm?] Effective anchor area
fub = 800,00 [MPa] Tensile strength of the anchor material
Beta = 0,85 Reduction factor of anchor resistance

Ft'Rd.51 = beta*O.Q*fub*Ab]yMz
Firdst = 119,95 [kN]  Anchor resistance to steel failure

YMs = 1,20 Partial safety factor

fyp = 640,00 [MPa] Yield strength of the anchor material

Firds2 = fyo*Anlfyms

Firas2 = 130,67 [kN]  Anchor resistance to steel failure
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Firds = Min(Fira.s1.FrRra.s2)
Firas= 119,95 [kN]
PULL-OUT FAILURE

fox = 20,00 [MPa) Characteristic compressive strength of concrete
fag = 0.7%0.3*F > lvc

Anchor resistance to steel failure

EN 1992-1:[3.1.2]

f_f“’ L g [M]P @ Design tensile resistance 1[[?3'\2129(922)}

_ 1,0 Coeff. related to the quality of the bond conditions and concreting EN 1992-
m= o conditions 1:[8.4.2.(2)]
n2= 1. 8 Coeff. related to the bar diameter 15’1129?2%}
fos = 2.25"1" 2" faa
fod = 2,32 [MPa] Design value of the ultimate bond stress EN 1992-1:[8.4.2.(2)]
Ner = 640 [mm] Effective anchorage depth EN 1992-1:[8.4.2.(2)]
FLRd.p = x*d*het*fog
Firdp = 93,33 [kN] Design uplift capacity EN 1992-1:[8.4.2.(2)]
CONCRETE CONE FAILURE
her = 477 [mm)] Effective anchorage depth CEB [9.2.4]
Nrie’ = 7.5[N>/mm®]* fucther
Nrke' = 349,06 [kN]  Characteristic resistance of an anchor CEB [9.2.4]
ScrN = 1430 [mm] Critical width of the concrete cone CEB [9.24]
CorN = 715 [mm] Critical edge distance CEB [9.24]
Acno= 2820000 [mm? Maximum area of concrete cone CEB [9.2.4]
Acn= 2250000 [mm? Actual area of concrete cone CEB[9.24]
wanN = Acnl/AcNno
yan= 0,80 Factor related to anchor spacing and edge distance CEB [9.24]
c= 525 [mm] Minimum edge distance from an anchor CEB [9.24]
ysN = 0.7 + 0.3*c/Cern = 1.0
ysn 0,9 Factor taking account the influence of edges of the concrete member on the distribution of CEB
= 2 stresses in the concrete [ggI:BI
WeeN e 8 Factor related to distribution of tensile forces acting on anchors [9.2.4]
WreN = 0.5 + hedmm)/200 < 1.0
YreN = ok g Shell spalling factor CEB [9.24]
yeeen 1,0 Factor taking into account whether the anchorage is in cracked or non-cracked CEB [9.2.4]
= 0 concrete

2,1 CEB

YMe = ¢ Partial safety factor [3.2.3.1]

Ftrac = NRk,c WAN"Ys.N " Wec N YPreN *Puer.NYMe
Firac=118,66 [kN] Design anchor resistance to concrete cone failure

SPLITTING FAILURE

EN 1992-1:[8.4.2.(2)]

her = 640 [mm] Effective anchorage depth CEB [9.2.5]
Nrke’ = 7.5[N*/mm®*fec*her’ °
Nrkc' = 543,06 [kN]  Design uplift capacity CEB[9.2.5]
SerN = 1280 [mm] Critical width of the concrete cone CEB[9.2.5]
CorN = 640 [mm] Critical edge distance CEB [9.2.5]
Acno= 2335500 [mm?] Maximum area of concrete cone CEB [9.2.5]
Acn= 2025000 [mm? Actual area of concrete cone CEB [9.2.5]
wan = AcN/Acno
wan= 0,87 Factor related to anchor spacing and edge distance CEB [9.2.5]
c= 525 [mm] Minimum edge distance from an anchor CEB [9.2.5]
wsn = 0.7 + 0.3*c/cern = 1.0
ysn 0,9 Factor takmg account the influence of edges of the concrete member on the distribution of CEB
= 5 stresses in the concrete [9.2.5]
WecN 1,0 F CEB
actor related to distribution of tensile forces acting on anchors [9.2.5]

YreN = 0-5 + hedmm})/200 =< 1.0
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YreN = - 8 Shell spalling factor [9?2?&':3]
YouerN 1, 0 Factor taking into account whether the anchorage is in cracked or non-cracked CEB
= 0 concrete [9.2.5]
whn = (h(2*hen))?P < 1.2

WhN = 0,79 Coeff. related to the foundation height CEB [9.2.5]
YM.sp = 2,16 Partial safety factor CEB [3.2.3.1]
Frrdsp = NRikc " WAN"Ws. N Yee.N WreN Wucr N WhNAM.sp

Furdsp =163,08 [kN] Design anchor resistance to splitting of concrete CEB [9.2.3]
TENSILE RESISTANCE OF AN ANCHOR

Fira = min(Fyras . Furdp . FtRd.c » Furdsp)

Fire = 93,33 [kN]  Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjeq,y

let,1 = 150 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
ler,2 = 150 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m= 75 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mp1ra= 12,17 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mpi2re = 12,17 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
Frima= 645,17 [kN]  Resistance of a plate for mode 1 [6.2.4]
Frors= 254,84 [kN] Resistance of a plate for mode 2 [6.2.4]
Frara= 186,66 [kN] Resistance of a plate for mode 3 [6.24]
Fip.rdy = Min(F1 1,rd , FT2.Rd , FT.3,Rd)

FiplRdy = 186,66 [kN] Tension resistance of a plate [6.2.4]
RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Fr.rdy = Ftp.Rdy

Frray=186,66 [kN] Resistance of a column base in the tension zone [6.2.8.3]
CONNECTION CAPACITY CHECK

Nied / Njrd = 1,0 (6.24) ¢ 07 < 4,00 verified (0,07)

ey = 474 [mm] Axial force eccentricity [6.2.8.3]
Zey = 138 [mm] Lever arm FcRray [6.2.8.1.(2)]
Ziy = 225 [mm] Lever arm FrRray [6.2.8.1.(3)]
Mirdy = 95,55 [kN*m] Connection resistance for bending [6.2.8.3]
Migay / Miray = 1,0 (6.23) 0,97 < 1,00 verified (0,97)

SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force Vjeq:

cgz=1,14 Coeff. taking account of the bolt position - in the direction of shear [Table 3.4]
abz=1,00 Coeff. for resistance calculation F1,vbrd [Table 3.4]

kiz= 2,50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear [Table 3.4]

F1,vb,Rd,z = k1,2*ab.z*fup*d*tp / YM2

Fiuwrdz=602,00 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

ap = 0,25 Coeff. for resistance calculation F2 v rd
Awb = 314  [mm? Area of bolt section
fuo = 800,00 [MPa] Tensile strength of the anchar material
M2 = 1,25 Partial safety factor

F2ub,rd = ctp™fub* Avblym2

Fawrd= 49,86 [kN] Shear resistance of a bolt - without lever arm

am= 2,00 Factor related to the fastening of an anchor in the foundation
Mgrks = 0,23 [kN*m] Characteristic bending resistance of an anchor

lsm = 58 [mm] Lever arm length

YMs = 1,20 Partial safety factor

Fv.Rd.sl‘n = (JLM*MRK,SIUSITI*YMS)
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Fyvrd.sm = 6,66 [kN] Shear resistance of a bolt - with lever arm CEB [9.3.1]
CONCRETE PRY-OUT FAILURE

Nrkc = 256, 30 [kN] Design uplift capacity CEB [9.2.4]
ka= 2,00 Factor related to the anchor length CEB [9.3.3]
YMe = 2,16 Partial safety factor CEB [3.2.3.1]
Fvrd.cp = Ka*Nri.o/yMe

Furdep = 237,32  [kN]  Concrete resistance for pry-out failure CEB [9.3.1]

CONCRETE EDGE FAILURE
Shear force Vjgqz

913, . CEB
XR:KC'Z 61 r[\lr] Characteristic resistance of an anchor [9.3.4.(a)]
; CEB
'__‘_’A'V'z 0,91 Factor related to anchor spacing and edge distance [9.3.4]
JhV CEB
S B 1,00 Factor related to the foundation thickness [9.3.4.(c)]
N CEB
;"5""'2 0,97 Factor related to the influence of edges parallel to the shear load direction [9.3.4.(d)]
Yecvz 1 oo Factor taking account a group effect when different shear loads are acting on the 4CEB
= ! individual anchors in a group 192 C(gg
YV2 1,00  Factor related to the angle at which the shear load is applied [9.3.4.(M)]
CEB
WeerV:z 1,00 Factor related to the type of edge reinforcement used [9.3.4.(9)]
CEB
ywme= 2,16 Partial safety factor [3.2.3.1]
Fvrdcz = VRk,c,zo"lUA,V,z*u’h,v,z*1«‘s.V.z‘141ec,V.z’lp..V.ztlllucr,V.z‘rYMc 1
Fyrdez= 373,50 [kN] Concrete resistance for edge failure CEB [9.3.1]
SPLITTING RESISTANCE 2.(6
Cra = 0,30 Coeff. of friction between the base plate and concrete [6.2.2.(6)]

Neega=196,00 [kKN] Compressive force [6.2.2.(6)]

Ftrd = Crd*Nced

Fira = 58,80  [kN] Slip resistance [6.2.2.(6)]
BEARING PRESSURE OF THE WEDGE ONTO CONCRETE

FyvRrdwgz = 1-4*|w*bwz*fck/‘{c

Furdwaz =102, 67 [kN] Resistance for bearing pressure of the wedge onto concrete

SHEAR CHECK

Vi,Rd.Z = nh*min(Fva.Rd,z: Fz.vb.Rd| Fv,Rd,srn, Fv.Rd.cp. Fv,Rd.c.z) + Fv.Rd.wg,z + Ff.Rd

Vjrgz= 188,11 [kN] Connection resistance for shear CEB [9.3.1]
Vigdz / Virdz = 1,0 0,60 < 1,00 verified S
WELDS BETWEEN THE COLUMN AND THE BASE PLATE

o = 110,66 [MPa] Normal stress in a weld B.5:840N
t = 110,66 [MPa] Perpendicular tangent stress [4.5.3.(7)]
Tyn = 0,00 [MPa] Tangent stress parallel to Vjedy [4.5.3.(7)]
Ton = 53,91 [MPa] Tangent stress parallel to Vjesz [4.5.3.(7)]
Bw = 0,85 Resistance-dependent coefficient [4.53.(7)]
o. /(0.9%fulymz2)) = 1.0 (4.1) 0,36 < 1,00 verified 10 3E]
V(o +3.0 (v’ + ©2)) I (ful(Bw*ymz))) < 1.0 (4.1)0,55 < 1,00 verified (0, 55)
V(6.2 + 3.0 (ta® + ©2)) / (ful(Bw*ymz))) < 1.0 (4.1)0,54 < 1,00 verified (0,54)
CONNECTION STIFFNESS

Bending moment Mjeqy

ber= 147 [mm] Effective width of the bearing pressure zone under the flange [6.2.5.(3)]
ler= 300 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.3)]
kisy = Ec*V(Der*ler)/(1.275*E)

Kyay = 19 [mm] Stifiness coeff. of compressed concrete [Table 6.11]
ler = 150 [mm]  Effective length for a single bolt for mode 2 [6.2.6.5]
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lesr = 150 [mm] Effective length for a single bolt for mode 2

m = 75 [mm] Distance of a bolt from the stiffening edge
Kisy = 0.425% o4ty /(m™)

Kisy = & [mm] Stiffness coeff. of the base plate subjected to tension
Le = 245 [mm] Effective anchorage depth

kKisy = 1.6*Av/Lb

Kiey = 2 [mm] Stiffness coeff. of an anchor subjected to tension
hoy = 0,45 Column slenderness

Sjiniy = 15405,47 [kN*m] Initial rotational stifiness

Sjrgy = 224598,00 [kN*m] Stiffness of a rigid connection
Sjiniy < Sirig.y SEMI-RIGID

WEAKEST COMPONENT:
FOUNDATION - PULL-OUT OF AN ANCHOR BOLT FROM CONCRETE

Connection conforms to the code
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[6.2.6.5]
[6.2.6.5]

[Table 6.11]
[Table 6.11]

[Table 6.11]
[5.2.2.5.(2)]
[Table 6.12]

[5.2.2.5]
[5.2.2.5.(2)]

Ratio O, 97
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8.2. Bal oldali oszlop és fodémgerenda kapcsolata

Autodesk Robot Structural Analysis Professional 2015 o
Design of fixed beam-to-column connection 2k
EN 1993-1-8:2005/AC:2009 0,89
o ©
iy ___-l_.@.
4 B 2* ! bt} :
E : '
b | e} : =
R i MR T o
b~ Riniail '
; 5 et I
5
G I

GENERAL

Connection no.: 1
Connection name: Column-Beam

GEOMETRY

COLUMN

Section: HEA 300

a= -90,0 [Deg] Inclination angle

he = 250 [mm] Height of column section

b = 300 [mm] W.idth of column section

twe = 9 [mm] Thickness of the web of column section
te = 14 [mm] Thickness of the flange of column section
e = 27 [mm] Radius of column section fillet

Ac= 11300 [mm? Cross-sectional area of a column

I = 182600000 [mm®* Moment of inertia of the column section
Material: STEEL

fye = 265,00 [MPa] Resistance

BEAM

Section: IPE 450

o= 0,0 [Deg] Inclination angle

hp = 450 [mm] Height of beam section

bf= 190 [mm] Width of beam section

twb = 9 [mm] Thickness of the web of beam section

tp = 15 [mm] Thickness of the flange of beam section
rp = 21 [mm] Radius of beam section fillet

L= 21 [mm] Radius of beam section fillet

Ay = 9880 [mm? Cross-sectional area of a beam
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o= 0,0 [Deg] Inclination angle

= 337400000 [mm*] Moment of inertia of the beam section
Material: STEEL

fyo = 265,00 [MPa] Resistance

BOLTS

The shear plane passes through the UNTHREADED portion of the bolt.
d= 16 [mm] Bolt diameter

Class = 10.9 Bolt class

Fre= 113,04 [kN] Tensile resistance of a bolt

Nh = 2 Number of bolt columns

ny = 5 Number of bolt rows

hy = 53 [mm] Distance between first bolt and upper edge of front plate
Horizontal spacing e = 70 [mm]

Vertical spacing pi = 70;70;140;70 [mm]

PLATE

hp = 860 [mm] Plate height

bp = 130 [mm] Plate width

tp = 30  [mm] Plate thickness

Material: STEEL

fyp = 265,00 [MPa] Resistance

LOWER STIFFENER

Wg = 180 [mm] Plate width

ta = 30  [mm] Flange thickness
hg = 400 [mm] Plate height

twd = 25 [mm] Web thickness

la = 400 [mm] Plate length

a= 45,0 [Deg] Inclination angle
Material: STEEL

fybu = 245,00 [MPa] Resistance

COLUMN STIFFENER

Upper

hsy = 262 [mm]  Stiffener height
bsy = 146 [mm]  Stiffener width

thy = 10 [mm] Stiffener thickness
Material: STEEL

fysu = 265,00 [MPa] Resistance
Lower

hsg = 262 [mm]  Stiffener height
bsg = 146 [mm]  Stiffener width

tha = 10 [mm]  Stiffener thickness
Material: STEEL

fysu = 265,00 [MPa] Resistance

PLATE STRENGTHENING COLUMN WEB
Typ: unilateral

ha = 600 [mm] Plate length
Wa = 300 [mm] Plate width
tas 20 [mm] Plate thickness
Material: STEEL

fya = 265,00 [MPa] Resistance

FILLET WELDS
5 5 [mm]  Web weld

a1
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FILLET WELDS

ay = ) [mm] Web weld

ar= 8 [mm] Flange weld

as = 5 [mm]  Stiffener weld
ag = 5 [mm]  Horizontal weld
ap1 1 [mm] Horizontal weld
apz2 = 1 [mm] Vertical weld

MATERIAL FACTORS

Mo = 1,00 Partial safety factor [2.2]
M1 = 1,00 Partial safety factor [2.2]
Mz = 1,25 Partial safety factor [2.2]
M3 = 1,25 Partial safety factor [2.2]
LOADS

Ultimate limit state

Case: Manual calculations.

Mbiea= 318,00 [kN*m] Bending momentin the right beam
Vb1ea= 194,00 [kN]  Shear force in the right beam

Npigg= ~-63,00 [kN] Axial force in the right beam

Mciga = -190,00 [kN*m] Bending moment in the lower column
Veieg= 104,00 [kN] Shear force in the lower column
Negigd = —193,00 [kN] Axial force in the lower column
Mezea= 127,00 [kN*m] Bending momentin the upper column
Ve2Ed = 42,00 [kN] Shear force in the upper column
RESULTS

BEAM RESISTANCES
COMPRESSION

Ao = 5880 [mm? Area EN1993-1-1:(6.2.4]
Neb,rd = Ab fyb / Ym0 :
Nevra = 2618,20  [kN]  Design compressive resistance of the section EN1993-1-1:[6.2.4]
SHEAR

Aw = 15082 [mmz] Shear area EN1993-1-1 1626(3)]
Vebrd = Aw (fyo / V3) / ymo :

Venrda = 2307,58 [kN] Design sectional resistance for shear EN1993-1-1 -[5-20-5-0(2))]
Vb1,ed / Vebra = 1,0 0,08 < 1,00 verified (0,
BENDING - PLASTIC MOMENT (WITHOUT BRACKETS) 16.25.(2)]
Wpp= 1702000 [mm?] Plastic section modulus EN1993-1-1:[6.2.5.

Mb.pl.rd = Woib fyb / vmo }
Mppra =451, 03 [kN*m] Plastic resistance of the section for bending (without stiffeners) EN1993-1-1:(6.2.5.(2)]
BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wy = 3586982 [mm’] Plastic section modulus EN1993-1-1:[6.2.5]
M = Wi fyb / ym

Mzz::: = 9p5 gt” 5; i [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
FLANGE AND WEB - COMPRESSION

Mepre = 950,55 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
he = 821 [mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Febrd = Mebra / Dy

Femrda=1157,11 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)]
WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

B = 0,0 [Deg] Angle between the front plate and the beam
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B = 0,0 [Deg] Angle between the front plate and the beam

¥= 45,0 [Deg] Inclination angle of the bracket plate

Defr cwb = 243 [mm] Effective width of the web for compression

Avo = 5082 [mm®] Shear area

w = 0,89 Reduction factor for interaction with shear

Ocomed = 184, 89 [MPa] Maximum compressive stress in web

Kwe = 1,00 Reduction factor conditioned by compressive stresses

Fewb.rd1 = [0 Kwe Derrcwb two fyn / ymo] cos(y) / sin(y - B)
FewbRrdi = 538, 80 [KN]  Beam web resistance

Buckling:

dwo = 379 [mm] Height of compressed web

hp = 1,08 Plate slenderness of an element

p= 0,75 Reduction factor for element buckling

Fewbrdz = [0 Kwe p Deft.cowb two fyb / ym1] cos(y) / sin(y - B)
Fewbraz = 106,02 [kN] Beam web resistance
Resistance of the bracket flange

FewbRd3 = b to fyp / (0.8"vmo)

Fewbrdz =1888,13  [kN] Resistance of the bracket flange
Final resistance:

Fewb.Rdlow = Min (Fewb.rd1 , FewbRdz » FewbRrd3)
FewbRrdlow =406,02  [kN] Beam web resistance

COLUMN RESISTANCES

WEB PANEL - SHEAR
Mpies = 318,00 [kN*m] Bending moment (right beam)

Mb2,ed = 0,00 [kN*m] Bending moment (left beam)
Veieg= 104,00 [kN] Shear force (lower column)
Vezea= 42,00 [kN]  Shear force (upper column)
z= 751 [mMm] Lever arm

Vuped = (Mb1,Ed - Mb2,gg) / Z - (Ve1,ed - Ve2a) / 2
Vwpes = 392,56 [kN]  Shear force acting on the web panel

Aws= 3775 [mm®] Shear area of the column web

Awp = 2550 [mm’] Area of the web stiffening plate

Aw= 6325 [mm°] Shear area

ds = 830 [mm] Distance between the centroids of stiffeners
Plastic resistance of the column flange for

flpl,fc.Rd 3, 90 [KN*m] i

Mpisur .- Plastic resistance of the upper transverse
d= » 99 [KN'mM] yittener for bending

Mopi,st,Rd Plastic resistance of the lower transverse
o L TR stiffener for bending

[6.2.6.2.(1)]
EN1993-1-1:[6.2.6.(3)]
[6.2.6.2.(1)]
[6.2.6.2.(2)]
[6.2.6.2.(2)]

[6.2.6.2.(1)]

[6.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]

[6.2.6.2.(1)]

[6.2.6.7.(1)]

[6.2.6.2.(1)]

[5.3.(3)]
[5.3.(3)]
[5.3.(3)1
[5.3.(3)]

[6.2.5]

[5.3.(3)]
EN1993-1-1:6.2.6.(3)]
EN1993-1-1:[6.2.6.(3)]
EN1993-1-1:[6.2.6.(3)]

[6.2.6.1.(4)]

[6.2.6.1.(4)]
[6.2.6.1.(4)]

[6.2.6.1.(4)]

Vprd = 0.9 ( Aus*fywctAvp™fya ) / (V3 ymo) + Min(4 Mpisera / ds » (2 Mpiiera + Mpisturd + Mpist.Ra) /

ds)

Vwprd = 885,12 [kN] Resistance of the column web panel for shear
Vwp,ed / Vup,rd = 1,0 0,44 < 1,00 verified
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE
Bearing:

twe = 13 [mm] Effective thickness of the column web

befrcowe = 330 [mm] Effective width of the web for compression

Aye = 6325 [mm?] Shear area

w = 0,80 Reduction factor for interaction with shear

Ceomed = 125,29 [MPa] Maximum compressive stress in web

Kwe = 1,00 Reduction factor conditioned by compressive stresses
As = 2915 [mm?] Area of the web stiffener

Fewerd1 = 0 Kue beft,cwe twe fyc ! ymo + As fys ! ymo
Fewera1 =1660,93 [kN]  Column web resistance
Buckling:
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[6.2.6.1]
(0,44)

[6.2.6.2.(6)]
[6.2.6.2.(1)]

EN1993-1-1:[6.2.6.(3)]

[6.2.6.2.(1)]
[6.2.6.2.(2)]
[6.2.6.2.(2)]
EN1993-1-1:[6.2.4]

[6.2.6.2.(1)]
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due = 208 [mm] Height of compressed web

rp = 0,69 Plate slenderness of an element

p= 1,00 Reduction factor for element buckling
he = 2,37 Stiffener slenderness

Ys = 1,00 Buckling coefficient of the stiffener
FeweRd2 = o Kue p befr.cwe twe f3,rl: Fymr + As s fys 1 ym

FewecRrdz =1660, 93 [kN] Column web resistance

Final resistance:

FeweRdilow = Min (FeweRd1 . FeweRrd2)

Fewera =1660, 93 [kN]  Column web resistance

WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Bearing:

twe = 13 [mm] Effective thickness of the column web
befcwe = 302 [mm] Effective width of the web for compression
Avwc = 6325 [mm®] Shear area

w = 0,82 Reduction factor for interaction with shear

Ocomed = 125,29 [MPa] Maximum compressive stress in web

Kwe = 1,00 Reduction factor conditioned by compressive stresses
As = 2915 [mm*] Area of the web stiffener

Fewe,rd1 = 0 Kwe Defrewe twe fyc ! ymo + As Tys / ymo

Fewerdi =1611,14  [kN]  Column web resistance

Buckling:

dwe = 208 [mMm] Height of compressed web

hp= 0,66 Plate slenderness of an element

p= 1,00 Reduction factor for element buckling
hs = 2,37 Stiffener slenderness

Ys = 1,00 Buckling coefficient of the stiffener

FeweRd2 = @ Kwe p Deff,cwe twe fyc [ymr + As ¥s fys ! ym1
Fewergz=1611,14  [kN]  Column web resistance

Final resistance:

FeweRdupp = Min (Fewerd1 , Fcwe,Rd2)
FewcRrdupp =1611,14  [kN]  Column web resistance

GEOMETRICAL PARAMETERS OF A CONNECTION
EFFECTIVE LENGTHS AND PARAMETERS - COLUMN FLANGE

[6.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]
EN1993-1-1:[6.3.1.2]
EN1993-1-1:[6.3.1.2]

[6.2.6.2.(1)]

[6.2.6.2.(1)]

[6.2.6.2.(6)]
[6.2.6.2.(1)]
EN1993-1-1:[6.2.6.(3)]
[6.2.6.2.(1)]
[6.2.6.2.(2)]
[6.2.6.2.(2)]
EN1993-1-1:[6.2.4]

[6.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]
EN1993-1-1:[6.3.1.2]
EN1993-1-1:[6.3.1.2]

[6.2.6.2.(1)]

[6.2.6.2.(1)]

Ieff,nc,g leff.‘l.g 'eﬁ.!,g

Nr m M e €x p lefr,cp left,ne lefr.4 lettz  leficpa
1 9 - 115 - 70 57 103 57 103 99

2 9 - 115 = 70 57 180 57 180 140

3 9 - 115 = 105 57 180 57 180 210

4 9 - 115 = 105 57 180 57 180 210

5 9 - 145 = 70 57 97 57 97 99

EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE

Nr m my

e

Ieﬂ'.cp

Ieff,nc

Ieﬂ‘.1

48
70
105
105
42

leﬂ‘,m’:.g
163
70
105
105
122

48
70
105
105
42

lefr,1,g

147
70

105
105
122

48
70
105
105
42

'eﬁ.?,g
163
70
105
105
122

ex p lettz  leftcpa

1 25 - 60 - 70 155 215 155 215 147
2 25 = 60 - 70 155 174 155 174 140
3 25 = 60 = 105 155 174 155 174 210
4 25 - 60 - 105 155 174 155 174 210
5 25 = 60 = 70 155 174 155 174 147

m — Bolt distance from the web

My — Bolt distance from the beam flange

e — Bolt distance from the outer edge

ex — Bolt distance from the horizontal outer edge

p — Distance between bolts

lercp  — Effective length for a single bolt in the circular failure mode

lene  — Effective length for a single bolt in the non-circular failure mode
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m — Bolt distance from the web
lefr,1 — Effective length for a single bolt for mode 1
lest 2 — Effective length for a single bolt for mode 2

lercp.g — Effective length for a group of bolts in the circular failure mode
letnc.qg — Effective length for a group of bolts in the non-circular failure mode
len1.g — Effective length for a group of bolts for mode 1

lei2.g — Effective length for a group of bolts for mode 2

CONNECTION RESISTANCE FOR COMPRESSION

Njrd = Min ( Nepra2 FewbRdjow » 2 FeweRdlow » 2 FeweRdupp )
Njrg= 812,04 [kN] Connection resistance for compression

Nbi1ed / Njra = 1,0 0,08 < 1,00 verified

CONNECTION RESISTANCE FOR BENDING

Fira = 113,04 [kN] Bolt resistance for tension

Bpra= 217,87 [kN] Punching shear resistance of a bolt
Fifcrd — column flange resistance due to bending
Ftwe,Rd — column web resistance due to tension
Ftep.rd — resistance of the front plate due to bending
Ftwb,Rd — resistance of the web in tension

[6.2]
(0,08)

[Table 3.4]
[Table 3.4]

Fierd = Min (Fr 1 crd . Fr.2crd » FT.3.0cRd)
Ftwe.rd = 0 Defrtwe twe fye / ¥mo

Frep.rd = Min (Ft 1.ep.Rd » FT.2.ep.Rd » FT.3.ep.Rd)
FrwbRd = Defmtwb twb fyb / yMmo

RESISTANCE OF THE BOLT ROW NO. 1
F1,Rd,comp - Formula

Ft1.,re = Min (Ft1,rd.comp)

Firerd) = 226,08

Ftwerd(1) = 180,60

Ft.ep.Rd(1) = 226,08

Fewb,Rrd(1) = 385,70

Bprda = 435,74

Vuwp,rd/f = 885,12

Fewerd = 1660,93

Femrd = 1157,11

Fewbrd = 406,02

RESISTANCE OF THE BOLT ROW NO. 2
Fi2,rd,comp - Formula

Fiz2,rd = Min (Fi2,rd,comp)

Fiferd(z) = 226,08

Ftwe,Rrdzy = 180,60

Fiep.rd(z) = 226,08

Fiwb,rdz) = 385,70

Bp‘Rd =435,74

Vupralp - 31" Fira = 885,12 - 180,60
Fewerd - 31" Fira = 1660,93 - 180,60
Femrd - ¥1' Fira = 1157,11 - 180,60
Fewbrd - 31" Fijra = 406,02 - 180,60
Furerd@+1) - $1' Fyre = 399,88 - 180,60
FiweRd@+ 1) - ¥1' Fira = 365,76 - 180,60
FrepRd + 1) - $1' Fyra = 452,16 - 180,60
Fiwbra@+ 1y - 31" Fira = 581,25 - 180,60
RESISTANCE OF THE BOLT ROW NO. 3

Ft3,Rd,comp - Formula

Fti.Rd.comp
180,60
226,08
180,60
226,08
385,70
435,74
885,12
1660,93
1157,11
406,02

F&,Rd,comp
180, 60
226,08
180, 60
226,08
385,70
435,74
704,52
1480, 34
976,51
225,42
219,28
185,16
271,56
400, 65

F!3.Rd.comp
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[6.2.6.4] , [Tab.6.2]
[6.2.6.3.(1)]
[6.2.6.5] , [Tab.6.2]
[6.2.6.8.(1)]

Component

Bolt row resistance

Column flange - tension
Column web - tension
Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression

Component

Bolt row resistance

Column flange - tension
Column web - tension
Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression

Column flange - tension - group
Column web - tension - group

Front plate - tension - group
Beam web - tension - group

Component
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Fu.Rd.comp - Formula

Fl3.Rd = Min (F|3.Rd.comp)

Fric.Rd3) = 226,08

Frwe.rd(3) = 180,60

Frep.rd(3) = 226.08

Frwo.rae3) = 385,70

Bpra = 435,74

Vup.ra/B - 31° Fure = 885,12 - 361,20
Fewerd - $1° Fyjra = 1660,93 - 361,20
Femrd - ¥1° Fira = 1157,11 - 361,20
Fewb.Rd - 1% Fyra = 406,02 - 361,20
FifeRda+2) - 32° Fyra = 452,16 - 180,60
FuweRaa + 2) - 222 Fyra = 533,03 - 180,60
FueRrd@+2+1) - 32" Fyre = 657,93 - 361,20
FiweRd@+2+ 1) - 32" Fyra = 665,09 - 361,20
Frep.Rd(3 +2) - 222 Fy4ra = 452,16 - 180,60
FuwbRd(3 + 2) - 322 Fijra = 435,93 - 180,60
FrepRd@+2+1)- 32" Fijra = 678,24 - 361,20
FiwbRd@3+2+ 1) - 32" Fijra = 842,81 - 361,20
RESISTANCE OF THE BOLT ROW NO. 4
Fu4,Rd,comp - FOrmula

Fia.rd = Min (F4a.Rd.comp)

Fuie,rda) = 226,08

Frwe.rd4) = 180,60

Fl.ep.Rd(4) = 226,08

Frwb.ra4) = 385,70

Bpra = 435,74

Vwp.rd/B - 31> Firs = 885,12 - 406,02
Fewerd - 31° Fira = 1660,93 - 406,02
Femrd - 31° Fira = 1157,11 - 406,02
FewbRd - $1° Fijra = 406,02 - 406,02
FueRdw@ +3) - 53 FyRra = 452,16 - 44,82
FrweRd@ +3) - 33 FyRra = 630,40 - 44,82
FefcRda +3+2) - >3- Fird = 678,24 - 225,42
Fewo.Rd(4 +3+2) - 33 Fijra = 811,45 - 225,42
FucRd@4+3+2+1) - 33 Fyra = 904,32 - 406,02
FiweRd(4 +3+2+1) - 33 Fiira = 923,88 - 406,02
FrepRd +3) - Y3  Fijra = 452,16 - 44,82
FrwbRd4 +3) - 33° Fyra = 523,11 - 44,82
FtepRdd +3+2) - 33 Fyra = 678,24 - 225,42
Fiwb.Rd(s +3+2) - 33° Fyjra = 697,48 - 225,42
FiepRd4+3+2+1) - 33 Fyra = 904,32 - 406,02

Fua,Rd,comp
44,82
226,08
180,60
226,08
385,70
435,74
523,92
1299, 74
795,91
44,82
271,56
352,43
296,73
303,89
271,56
255,33
317,04
481,61

Fta,Rd,comp
0,00
226,08
180,60
226,08
385,70
435,74
479,10
1254,92
751,09
0,00
407, 34
585,58
452,82
586,03
498,30
517,86
407, 34
478,29
452,82
472,06
498,30

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group

FuwbRd(4 +3+2+1) - 33" Fiyra = 1104,36 - 406,02 698,34 Beam web - tension - group

The remaining bolts are inactive (they do not carry loads) because resistance of one of the connection
components has been used up or these bolts are positioned below the center of rotation.

SUMMARY TABLE OF FORCES

Nr h; Fijrd Fitcrd FrweRd Ftep,rd Fewh,Rd Fere Bp.rd
1 786 180, 60 226,08 180, 60 226,08 385,70 226,08 435,74
2 716 180, 60 226,08 180,60 226,08 385,70 226,08 435,74
3 646 44,82 226,08 180, 60 226,08 385,70 226,08 435,74
4 506 - 226,08 180,60 226,08 385,70 226,08 435,74
5 436 - 226,08 180, 60 226,08 385,70 226,08 435,74

CONNECTION RESISTANCE FOR BENDING M;Rrd
Mjrda = Y hj Fyra
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Mjrg= 300,13 [kN*m] Connection resistance for bending
Mb1.ed / Mjra = 1,0 0,79 > 1,00 verified

CONNECTION RESISTANCE FOR SHEAR

ay = 0,60 Coefficient for calculation of Fyrg

Pur = @97 Reduction factor for long connections
Fura = 93,19 [kN]  Shear resistance of a single bolt
Fitrdmax= 113,04 [kN] Tensile resistance of a single bolt

Foraim= 192,64 [kN] Bearing resistance of an intermediate bolt
FoRrdea = 192,64 [kN] Bearing resistance of an outermost bolt

Nr Fij.rd.N Fyj,ed.N Fijram FijEam Fied
1 226,08 -12, 60 180,60 191,35 178,75
2 226,08 =12, 60 180,60 191,35 178,15
3 226,08 -12, 60 44,82 47,49 34,89
4 226,08 -12,60 0,00 0,00 -12, 60
5 226,08 -12, 60 0,00 0,00 -12,60

Fij.rd,N — Bolt row resistance for simple tension

Fij.EdN — Force due to axial force in a bolt row

Fijrd,m — Bolt row resistance for simple bending

Fij,ed.M — Force due to moment in a bolt row

Fy.ed — Maximum tensile force in a bolt row

Fuira — Reduced bolt row resistance

Fi.edan = Njed Firdn / Njrd

Fiedm = Mjed Firam / Mjrd

Fyed = Fyean + Fiedm

Fuird = Min (nn Fyea (1 - Fyedf (1.4 nh Firdmax), Nh Fyra s Nh Fora))

Vird = Nh 21" Fyira

Virg = 700,85 [kN] Connection resistance for shear

Vbied / Vird = 1,0 0,28 < 1,00 verified

WELD RESISTANCE

(6.2]
(1,06)

[Table 3.4]
[3.8]

[Table 3.4]
[Table 3.4]
[Table 3.4]
[Table 3.4]
Fyird

81,12

81,12

165,84

186,38

186,38

[Table 3.4]
[Table 3.4]
(0,28)

[4.5.3.2(2)
]
[4.5.3.2(2)
1

[4.5.3.2(2)
1

[4.5.3.2(5;
[4.5.3.2(51
[4.5.3.2(5%
[4.5.3.2(7§

(0,52)
(0,54)

2
Aw = 13501 [m]m Area of all welds
2
Auy = 6138 [mm Area of horizontal welds
2
Awz = 7364 [m]m Area of vertical welds
- 98241741 [mm* Moment of inertia of the weld arrangement with respect to the hor.  [4.5.3.2(5)
wy 9 ] axis
:.mmc:T miax -106,21 [M]Pa Normal stress in a weld
o=t = -106,21 [M]Pa Stress in a vertical weld
oW = 26,35 [M]Pa Tangent stress
Bw = 0,85 Correlation coefficient
VIO max> + 3*(T max)] < ful (Buw*ymz) 212,41 < 404,71 verified
V[o 2 + 3*(t *+ud)] < ful(Bwym2) 217,26 < 404,71 verified
o < 0.9% M2 106,21 < 309,60 verified

CONNECTION STIFFNESS

twash = 4 [mm] Washer thickness

Rhead = 12 [mm] Bolt head height

Rnut = 16  [mm] Bolt nut height

Lo = 66 [mm] Boltlength

kio = 4 [mm] Stiffness coefficient of bolts
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STIFFNESSES OF BOLT ROWS

Nr hj Ka ks Ks Kesr, Kerrj hy Kerrj hi
Sum 2781 1798822

1 786 1 154 239 1 658 517393

2 716 1 185 114 1 686 491297

3 646 1 185 170 1. 621 401032

4 506 1 185 170 1 486 246000

5 436 1 135 198 1 328 143100
kemi = 1/ (X3” (1 /kij)) [6.3.3.1.(2)]
Zeq = T kettj hy® / 5 ke, by
Py 647  [mm] Equivalent force arm [6.3.3.1.(3)]
Keq = 2j Kerj hj / Zeq
Keq = 4  [mm] Equivalent stiffness coefficient of a bolt arrangement [6.3.3.1.(1)]
Awc= 6325 [mm?] Shear area EN1993-1-1:[6.2.6.(3)]
p= 1,00 Transformation parameter [5.3.(7)]
z= 647 [mm] Lever arm [6.2.5]
ki = 4 [mm] Stiffness coefficient of the column web panel subjected to shear [6.3.2.(1)]
ka = Stiffness coefficient of the compressed column web [6.3.2.(1)]
Siin=E Zeq" I Ti (1 / ke + 1/ ka+ 1/ Keq) [6.3.1.(4)]
Sim= 170968,76 [kN*m] Initial rotational stiffness (6.3.1.(4)]
w= 2,99 Stiffness coefficient of a connection (6.3.1.(6)]
Sj = Sjini /1 [6.3.1.(4)]
S = 57209,79 [kN*m] Final rotational stiffness [6.3.1.(4)]
Connection classification due to stiffness.
Sjrg= 110667,20 [kN*m] Stiffness of a rigid connection [6.2.2.5]
Sjpin = 6916,70 [kN*m] Stiffness of a pinned connection [5.2.2.5]
Sjini B Sj.ig RIGID
WEAKEST COMPONENT:
BEAM WEB OR BRACKET FLANGE - COMPRESSION
REMARKS
Bolt in a beam flange or too close to beam flange. 0 [mm] < 8 [mm]
Distance of bolts from an edge is too large. 457 [mm] > 160 [mm]

45,0 [
The angle between the bracket flange and the beam flange exceeds 45 degrees (Deg]

The edge of column flange plate should extend off the horizontal edge of front
plate

Deg] > 45,0

Connection conforms to the code Ratio 0,89
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8.3. Bal oldali oszlop és tet6gerenda kapcsolata

f Autodesk Robot Structural Analysis Professional 2015 0

Design of fixed beam-to-column connection

Ratio
EN 1993-1-8:2005/AC:2009 0,83
130
21c
70 4—%’-
EA & =b
. B o &
< < E
g &
ol e
=
< +*
b %
|
| |
|
|
P, e T | S -
GENERAL
Connection no.: 1,
Connection name: Frame knee
GEOMETRY
COLUMN
Section: HEA 300
a = -90,0 [Deg] Inclination angle
he = 290 [mm] Height of column section
bre = 300 [mm] Width of column section
twe = 9 [mm] Thickness of the web of column section
te = 14 [mm] Thickness of the flange of column section
o= 27 [mm] Radius of column section fillet
Ac= 11300 [mm? Cross-sectional area of a column
Iy = 182600000 [mm* Moment of inertia of the column section
Material: STEEL
= 265,00 [MPa] Resistance
BEAM
Section: IPE 400
a= -8,0 [Deg] Inclination angle
hy = 400 [mm] Height of beam section
br= 180 [mm] Width of beam section
twh = 9 [mm] Thickness of the web of beam section
tm = 14 [mm] Thickness of the flange of beam section
Mo = 21 [mm] Radius of beam section fillet
o = 21 [mm] Radius of beam section fillet
Ap = 8450 [mm?] Cross-sectional area of a beam
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[Deg]
[mm®*] Moment of inertia of the beam section

Inclination angle

Resistance

The shear plane passes through the UNTHREADED portion of the bolt.

o= -8,0
Iy = 231300000
Material: STEEL

fyo = 265,00 [MPa]
BOLTS

d= 16 [mm]
Class = 0% 9

Firg= 113,04 [kN]
Nh = 2

Ny = =)

hy = 53 [mm]

Horizontal spacing e; =
Vertical spacing pi =

PLATE

Pigs = 500  [mm]
by = 180  [mm]
tp = 20 [mm]
Material: STEEL
fyp =

LOWER STIFFENER

Wy = 180 [mm]
tg = 12 [mm]
hg = 140 [mm]
twa = 10 [mm]
lg = 300 [mm]
a = 18,3 [Deg]
Material: STEEL
fybu =

Bolt diameter

Bolt class

Tensile resistance of a bolt

Number of bolt columns

Number of bolt rows

Distance between first bolt and upper edge of front plate
70 [mm]

70;70;140;100 [mm]

Plate height
Plate width
Plate thickness

265,00 [MPa] Resistance

Plate width
Flange thickness
Plate height
Web thickness
Plate length
Inclination angle

245,00 [MPa] Resistance

COLUMN STIFFENER

Upper

hsy = 262  [mm]
bsu = 146  [mm]
thu = 10 [mm]
Material: STEEL

fas = 265,00 [MPa]
Lower

hga = 262 [mm]
bsg = 146  [mm]
tha = 10 [mm]
Material: STEEL

fysu = 265,00 [MPa]

Stiffener height
Stiffener width
Stiffener thickness

Resistance
Stiffener height
Stiffener width

Stiffener thickness

Resistance

PLATE STRENGTHENING COLUMN WEB

Typ: unilateral

ha = 432
Wa = 210
ta = 10
Material: 5275
fya = 275,00

FILLET WELDS

aw = 5 [mm]

[mm]
[mm] Plate width
[mm]

Plate length

Plate thickness

[MPa] Resistance

Web weld
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FILLET WELDS

aw = 5 [mm] Web weld

ar = 8 [mm] Flange weld

as = 5 [mm] Stiffener weld
ag = 5 [mm] Horizontal weld
ap1 = 1 [mm] Horizontal weld
ap2 = 1 [mm]  Vertical weld

MATERIAL FACTORS

YmMo = 1,00 Partial safety factor [2.2]
M1 = 1,00 Partial safety factor [2.2]
M2 = 1,25 Partial safety factor [2.2]
M3 = 1,25 Partial safety factor [2.2]
LOADS

Ultimate limit state

Case: Manual calculations.

Mpiga= 221,00 [kN*m] Bending momentin the right beam
Vbiga= 153,00 [kN]  Shear force in the right beam

No1ga= ~—75,00 [kN]  Axial force in the right beam
Mciea= 221,00 [kN*m] Bending momentin the lower column
Ve1Ed = 96,00 [kN] Shear force in the lower column
Ne1gg= —141,00 [kN]  Axial force in the lower column
RESULTS

BEAM RESISTANCES

COMPRESSION

g -1-1:[6.2.4
Ap = 8450 [mm‘g] Area EN1993 [ ]
Neb,rd = Ab Tyb / Mo

Nepra = 2239,25 [kN]  Design compressive resistance of the section EN1993-1-1:[6.2.4]

SHEAR

Ay = 5673 [mmz] Shear area EN1993-1-1:[6.2.6.(3)]
VCb,Rd = Avb (fyb / \/3) IYMO -

Vebrd = 867,97  [kN] Design sectional resistance for shear EN1993-1'1-[5-(20-6-1(§))]
Vb1,ed / Vebrd = 1,0 0,18 < 1,00 verified 4
BENDING - PLASTIC MOMENT (WITHOUT BRACKETS) 16252
Wpip = 1307000 [mm”] Plastic section modulus EN1993-1-1:[6.2.5.

Mb.pl.rd = Woio fyb / ymo . .
Mo pra = 346,36 [kN*m] Plastic resistance of the section for bending (without stiffeners) EN1893-1-1:[6.2.5.(2)]

BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wi = 1830301 [mm®] Plastic section modulus EN1993-1-1:[6.2.9]
M = W fyu /

MZ:: = ‘1% 5yl: OEMU [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
FLANGE AND WEB - COMPRESSION

Meora = 485,03 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
he = 531 [mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Fcmrd = Meprd / D

Fc‘.::RZ =9 f; vd78 f [kN]  Resistance of the compressed flange and web [6.2.6.7.(1)]
WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

p= 8,0 [Deg] Angle between the front plate and the beam

v = 18, 3 [Deg] Inclination angle of the bracket plate

befr.c.wb = 222 [mm] Effective width of the web for compression [6.2.6.2.(1)]
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p= 8,0 [Deg] Angle between the front plate and the beam

Awp = 1273 [mm? Shear area EN1993-1-1:[6.2.6.(3)]
w = 0,89 Reduction factor for interaction with shear [6.2.6.2.(1)]
Ocomed = 167,01 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
Kwe = 1,00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
As = 1371 [mm?] Area of the web stiffener EN1993-1-1:[6.2.4]
Fewbrar = [0 Kwe Def.cowb twb Ty / ymo + As fyb / ymo] cos(y) / sin(y - B)

Fewbra1t = 1686, 64 [kN] Beam web resistance [6.2.6.2.(1)]
Buckling:

dwb = 331 [mm] Height of compressed web [6.2.6.2.(1)]
hp= 1,06 Plate slenderness of an element [6.2.6.2.(1)]
p=E (Wi firs Reduction faclar for element buckling [6.2.6.2.(1)]
g = 6,22 Stiffener slenderness EN1993-1-1:[6.3.1.2]
%= 1,00 Buckling coefficient of the stiffener EN1903.4-1:6.3.1.2]
Fewb.rd2 = [0 Kue p Defr.cwb twb fyb / ym1 + As % fyp / ymi) cos(y) / sin(y - B)

Fewbraz =1461,59  [kN] Beam web resistance [6.2.6.2.(1)]

Resistance of the bracket flange

Fewb,Rd3 = by th fyb / (0.8%ymo)

Fewbras = 715,50  [kN]  Resistance of the bracket flange [6.2.6.7.(1)]
Final resistance:

Fewb.Rdlow = Min (Fcwb.Rd1 , FewbRdz » FewbRd3)

FewbRdjow = 715,50  [kN] Beam web resistance [6.2.6.2.(1)]
COLUMN RESISTANCES
WEB PANEL - SHEAR
Mpiga = 221,00 [kN*m] Bending moment (right beam) [5.3.(3)]
Mbzgd = 0,00 [kN*m] Bending moment (left beam) [56.3.(3)]
Vetga= 96,00 [kKN]  Shear force (lower column) [5.3.(3)]
Vezgd = 0,00 [kN] Shear force (upper column) [5.3.(3)]
z= 160 [mm] Leverarm (6.2.5]
Vwped = (Mb1.ed - Mo2ed) / Z - (Ver,6d - Ve2ed) / 2

[5.3.3)]

Vwpes = 432,53 [kN] Shear force acting on the web panel

Avs= 3775 [mm’] Shear area of the column web EN1993-1-1:[6.2.6.(3)]
Awp = 1782 [mm?] Area of the web stiffening plate EN1993-1-1:[6.2.6.(3)]
Aye = 5557 [mmz] Shear area EN1993-1-1:[6.2.6.(3)]
ds = 470 [mm] Distance between the centroids of stiffeners [6.2.6.1.(4)]
Edpl,fc.Rd 3, 90 [kN*m] Plast!c resistance of the column flange for [6.2.6.1.(4)]
= bending

M_pl,stu,n 1,99 [kN*m] F’I.astic resistance; of the upper transverse [6.2.6.1.(4)]
d= stiffener for bending

rpl,sll.Rd 1,99 [kN*m] Plastic resistance of the lower transverse [6.2.6.1.(4)]

stiffener for bending
Vwp,Rd = 0.9 ( AVS*fY-WC"'AVP*fya ) / (\/3 'YMO) + Min(4 Mpl,fc,Rd /ds, (2 Mpl,fc,Rd + Mpl,stu,Rd + Mpl,su,Rd)f
ds)

Vupra = 799,42  [kKN] Resistance of the column web panel for shear [6.2.6.1]
Vwp.Ed / Vwpra = 1,0 0,54 < 1,00 verified (0,54)
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

twe = 13 [mm] Effective thickness of the column web [6.2.6.2.(6)]
Deffcwe = 280 [mm] Effective width of the web for compression [6.2.6.2.(1)]
Avc = 5557 [mmz] Shear area EN1993-1-12[6.2.6.(3)]
w = 0,81 Reduction factor for interaction with shear [6.2.6.2.(1)]
Geomed = 138, 35 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
Kue = 1,00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
As = 2915 [mm?] Area of the web stiffener EN1993-1-1:[6.2.4]
Fewerdt = @ Kuwe Defrewe twe fye / ymo + As fys / ymo

Fewerdi =1536,14  [kN]  Column web resistance [6.2.6.2.(1)]
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Buckling:

dwe = 208 [mm]  Height of compressed web

p= 0,63 Plate slenderness of an element

p= 1,00 Reduction factor for element buckling
hs = 2,37 Stiffener slenderness

s = 1,00 Buckling coefficient of the stiffener

Fc.wc.RdZ = w kwe p beff.cwe twe fyl: l'.’M1 + As As fy‘s / M1

Fewergz2 =1536,14 [kN]  Column web resistance

Final resistance:

FeweRdlow = Min (Fcwerdi , FeweRd2)

Fewerg =1536, 14 [kN]  Column web resistance

WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM TOP FLANGE
Bearing:

twe = 13 [mm] Effective thickness of the column web

beff.cwe = 281 [mm] Effective width of the web for compression

Avc = 5557 [mm?] Shear area

w = 0,81 Reduction factor for interaction with shear

OcomEd = 138, 35 [MPa] Maximum compressive stress in web

Kwe = 1,00 Reduction factor conditioned by compressive stresses
As = 2915 [mm“] Area of the web stiffener

FeweRd1 = 0 Kue Defrcowe twe fye [ ymo + As fys ! ymo

Fewerdit =1537,89  [kN]  Column web resistance

Buckling:

dwe = 208 [mm]  Height of compressed web

Ap = 0,64 Plate slenderness of an element

p= 1,00 Reduction factor for element buckling
s = 2037 Stiffener slenderness

s = 1,00 Buckling coefficient of the stiffener

FeweRdz = @ Kue p befrcwe twe fye £ yM1 + Ag s fys /
Fewera2 =1537,89  [kN]  Column web resistance
Final resistance:

Fewerdupp = Min (Fewerdi , FeweRrdz2)

FeweRdupp =1537,89  [KN]  Column web resistance

GEOMETRICAL PARAMETERS OF A CONNECTION

EFFECTIVE LENGTHS AND PARAMETERS - COLUMN FLANGE
Nr

m My e €x P leﬂ.cp 'eﬂ.nc Ieff.1 lerr,z Ieﬂ,cp.g
1 9 = 118 - 70 51 102 57 102 99
2 8 - 115 = 70 57 180 57 180 140
3 9 = 115 - 105 57 180 57 180 210
4 9 = 115 - 120 57 180 53 180 240
5 9 = 115 = 100 57 97 57 97 129
EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE
Nl' m My e ey P 'eff,cp Ieﬂ,nc Ieﬂ,1 'eH’,2 Ieff,cp,g
1 25 e 55 - 70 157 209 157 209 149
2 25 = 55 = 70 157 169 157 169 140
3 25 == 55 = 105 157 169 157 169 210
4 25 - 55 &= 120 157 169 157 169 240
5 25 = 55 = 100 157 169 157 169 179
m — Bolt distance from the web
my — Bolt distance from the beam flange
e ~ Bolt distance from the outer edge
ex — Bolt distance from the horizontal outer edge
p — Distance between bolts
lercp  — Effective length for a single bolt in the circular failure mode
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[6.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]
EN1993-1-1:[6.3.1.2]
EN1993-1-1:[6.3.1.2]

[6.2.6.2.(1)]

[6.2.6.2.(1)]

[6.2.6.2.(6)]
[6.2.6.2.(1)]
EN1993-1-1:[6.2.6.(3)]
[6.2.6.2.(1)]
[6.2.6.2.(2)]
[6.2.6.2.(2)]
EN1993-1-1:[6.2.4]

[6.2.6.2.(1)]

[6.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]
EN1993-1-1:[6.3.1.2]
EN1993-1-1:[6.3.1.2]

[6.2.6.2.(1)]
[6.2.6.2.(1)]

leﬂ‘,m:,g Ieff,1,g leff,Z.!]
47 47 47
70 70 70
105 195 105
120 120 120
57 57 57
lefi,nc,g Ieff,1,g letf,2,
158 149 159
70 70 70
105 105 105
120 120 120
134 134 134



Egyhajds acélszerkezetl csarnok és kiszolgild csarnokrész

m — Bolt distance from the web

lernc  — Effective length for a single bolt in the non-circular failure mode
lefr.1 — Effective length for a single bolt for mode 1

lefr.2 — Effective length for a single bolt for mode 2

lercp.g — Effective length for a group of bolts in the circular failure mode
lernc.g — Effective length for a group of bolts in the non-circular failure mode
ler,1.g — Effective length for a group of bolts for mode 1

ler2.g — Effective length for a group of bolts for mode 2

CONNECTION RESISTANCE FOR COMPRESSION

Nj,Rd = Min ( Ncb,rd2 Fewb Rdlow s 2 Fc,wc.Rd.low 2 Fc,wc.Rd,upp )

Nirg = 1431,00 [kN]
Nb1.eda / Njra = 1,0

Connection resistance for compression
0,05 < 1,00

CONNECTION RESISTANCE FOR BENDING

Fira = 113,04 [kN] Bolt resistance for tension

Bpra = 217,87 [kN] Punching shear resistance of a bolt
Ftfc.,rd — column flange resistance due to bending
Ftwe rd — column web resistance due to tension
Ft.ep.Rd — resistance of the front plate due to bending
Ftwb,Rd — resistance of the web in tension

Furerd = Min (FT1tcrd, Framrd, FraeRrd)
Frwe,Rrd = W Defrtwe twe fye / ymo

Freprd = Min (Ft.1.epRd ,» FT.2.ep.Rd » FT.3.ep.Rd)
FrwbRrd = befrtwb two fyb / vMo

RESISTANCE OF THE BOLT ROW NO. 1
Ft1,Rd.comp - FOrmula

Fi1,rd = Min (Ft1,Rd,comp)

Fterd(1) = 226,08

Frwerd(1) = 180,39

Ft,ep.Rd(‘l) = 226,08

Fiwb.rd(1) = 358,60

Bpra = 435,74

Vup.ra/p = 799,42

FeweRd = 1536,14

Femre = 913,78

chble =71 5,50

RESISTANCE OF THE BOLT ROW NO. 2
Fiz,rd,comp - Formula

Flz.Rd = Min (th.Rd,comp)

Ft,fc,Rd{Z) = 226,08

Fiwera2) = 180,39

Fteprd2) = 226,08

Fewb,ra2) = 358,60

Bp.ra = 435,74

Vuprd/ - $1' Fire = 799,42 - 180,39
Fowerd - 21" Figrd = 1536,14 - 180,39
Femre - $1' Fira = 913,78 - 180,39

Fewbra - ¥1' Fire = 715,50 - 180,39
Fiferd@+1) - S1' Fira = 398,87 - 180,39
FiwoRd+ 1) - 31 Fird = 361,69 - 180,39
FiepRrdz+ 1) - 21" Fira = 452,16 - 180,39
FiwbRdz+ 1) - 21 Fyra = 522,62 - 180,39
RESISTANCE OF THE BOLT ROW NO. 3

F|.1,Rd,cornp
180,39
226,08
180,39
226,08
358,60
435,74
799,42
1536,14
913,78
715,50

Ft2.Rd.comp
180,39
226,08
180,39
226,08
358,60
435,74
619,03
1355,74
733,39
535,11
218,47
181,30
271,77
342,23
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verified

[6.2]
(0,05)

[Table 3.4]
[Table 3.4]

[6.2.6.4], [Tab.6.2]

[6.2.

6.3.(1)]

[6.2.6.5], [Tab.6.2]

[6.2.

Component

Bolt row resistance

Column flange - tension
Column web - tension
Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Front plate - tension - group
Beam web - tension - group

6.8.(1)]
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Component

Bolt row resistance

Column flange - tension
Column web - tension

Eront plate - tension

Beam web - tension

Bolts due to shear punching

FﬂS.Rd.comp
180,39
226,08
180,39
226,08
358,60

ore- o
Fl.f‘c Rd -]n (F3Rd comp)
o (3) = 226,08
Fl.w'::.Rd(gl = 180‘39
LepRd(3) = 226,08
Fl-"“'b.Rd - ‘
Bp Rd :?_ HoB.80
gl 135,74
chlc i Z; Fure = 799,42 - 360,79 438,64 Web panel - shear :
F:c'Tb Sl 212 Firs = 1536,14 - 360,79 1175,35 Column web - compression
Fc-w.Rd -2 ZF:j,Rd = 913,78 - 360,79 552,99 Beam flange - compre§sson
FL.rcb,Rd “Zi Fyra = 715,50 - 360,79 354,71 Beam web - compression
Horaa 2 - 32 Fygg = 452,16 - 180,39 1T A flangs - (=0slon -3
WC.Rd(3 +2) - 222 Fyra = 527,82 - 180,39 347,43 Column web - tensmr'l - group
FLfc.Rd(3+ 2+1)- T2' Fyra = 65,6 g2 360 29 296,13 Column flange —terjsmn - group
WWCRd@3+2+ 1) - 3 £ = 653: o - 36C') 29 292,22 Column web - tension” group
LepRd(a + 2 - 557 Fy “-Ed41 ; , - 39' 235,41 Front plate - tens.mn - group
FL%'Rd(a o234 Fl[‘.Rd —_ ,80 - 180, 218,43 geam web -tensnlcm - group
e s v S~ 398,82 - 180,39 317,45 Front plate - tens!on - group
WoRa(3 + 5 1) 221 Fyrg=678,24 - 360,79 101,13 peam web _ tension - group
RESIST Ay = 761,02 - 360,79
“Rdco NCE OF THE BOLT ROW NO-#
eomp - Formula Fia,rd,comP esistance
“Rd = Min (F 174, 32 Bolt row T .
Wi =3 t4,Rd.comp) 226,08 Column flange - ter?smn
twe,Rdray = 26,08 180,39 Column web - tension
tepR = 180,39 - 508 Eront plate - 16150
1.%' Ram = 226,08 258' = geam web -tension
n‘Rc; :(4) = 358,60 335' = Bolts due 1 shear punching
wp, Rdlﬁ43;’z4 ;58’ 24 WED panel ;Sheoipression
RalB - 34% Fupg = 799,42 - 541 18 ' Column web =€ _
Cwe R - ; i 1 96
c,fb,z‘q:d‘ 21: Fyra = 1536,14 - 541,18 232 , 60 compre§s10n
Cwh Ry _};132’7% = 013,78 - 541,18 174,32
VeRate o5 - 5 4= 715,50 - 541,18 271377
MRy sy Fura= 452,16 - 180,39 180,10
Yo Rggs s 3: 23 l:tj.Rd = 660,50 - 180,39 317,49
R s« 2-23 ZF,LRC, _ 578,24 - 360,79 166,42
MeRd(g 4 5 : 2) - ¥3° Fyra = 827,21 - 360,79 363,14
"WeRd(4 4 4 2+1)- ¥a' Fyre=904.32" 541,18 385,18
t'ED_Rd“ v +__2+ 1:1 - 231 Ft]',Rd = 926'36 2 541118 271, 77
"R s« 3 Fysa = 452,16 180,39 132,38
bepRq(y 3) 23 lej.Rd =512,77 - 180,39 293/ 49
Ry +2)- ¥3° Fyra = 654,28 - 360,79 311,52
L 42~ T2 Fyng = 672,31 - 3607 363,14
1_%.%(4 +3 *24q)- 231 Fyrd = 904,32 - 541,’18 494, 22
SISTANGE - 53" Fire = 1035:40° 541,18
SR, NCE oF THE BOLT ROW NO.5
ls-Ru.:mp. - Formula
P“"l_ln (Fts-Rd.comp)
"We Ry ~ 226,08
\%IRU(‘:’ = 180,39
) = 226’08

‘WhRd
(5) =
D'Rd = 4)'35358$60

roup

Component

T m T T T

<

E
E
E
F
S
F
S
F
E
S
Ry
S
S
k

s - |
m

'fc'Rd(S]

o

ey

< T

4

3 Firg = 799,42 - 715,50
" Fira = 1536,14 - 71550
1" Fira= 913,78 - 715,50

T T
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Fi5.Rd.comp - FOormula Fis,Rd,comp Component
FewbRrd - 1" Fyre = 715,50 - 715,50 0,00 Beam web - compression
FifeRds+4) - Y4  Fyra = 452,16 - 174,32 277,84 Column flange - tension - group
FrweRa(s+4) - 34 Fyra = 532,95 - 174,32 358,63 Column web - tension - group
FeRd(s +4+3) - a4 Fyra = 678,24 - 354,71 323,53 Column flange - tension - group
FLwe.Rd(S +4 + 3) - Y4 Fyra = 797,67 - 354,71 442,96 Column web - tension - group
Fricrd(s+4+3+2) - 2.52 Fi.ra = 904,32 - 535,11 369,21 Column flange - tension - group
FrweRd(s +4+3+2) - $4° Fjra = 945,71 - 535,11 410,60 Column web - tension - group
FuicRd(s+4+3+2+1) - 24 Fyra = 1130,40 - 715,50 414,90 Column flange - tension - group
FiwcRd(5+4+3+2+1) - 241 Fira = 1032,64 - 715,50 317,14 Column web - tension - group
Frep.Rd(5 + 4) - 244 Fyra = 452,16 - 174,32 277,84 Front plate - tension - group
FiwbRd(s +4) - 24 Fyre = 579,92 - 174,32 405, 60 Beam web - tension - group
Frep.Rd(5+4 +3) - 5a° Fijra = 678,24 - 354,71 323,53 Front plate - tension - group
FLwbRd(s + 4 +3) - 24 Fyra = 819,21 - 354,71 464,50 Beam web - tension - group
FrepRd(5+4 +3+2) - 34° Fijra = 904,32 - 535,11 369,21 Front plate - tension - group
FiwbRd(5+4+3+2) - $a° Fyra = 978,74 - 535,11 443,64 Beam web - tension - group
FiepRd(5+4+3+2+1) - Z.;’ Fi.ra = 1130,40 - 715,50 414,90 Front plate - tension - group
FiwbRd(5+4+3+2+1) - 24 Firda = 1341,84 - 715,50 626,34 Beam web - tension - group
SUMMARY TABLE OF FORCES
Nr h;j Fij.rd Ftfe,rd Ftwe,Rd FtepRrd Ft.wb,Rd Fira Bp,rd
1 495 180,39 226,08 180,39 226,08 358,60 226,08 435,74
2 425 180,39 226,08 180,39 226,08 358, 60 226,08 435,74
3 355 180,39 226,08 180,39 226,08 358, 60 226,08 435,74
4 215 174,32 226,08 180,39 226,08 358, 60 226,08 435,74
5 115 = 226,08 180,39 226,08 358,60 226,08 435,74

CONNECTION RESISTANCE FOR BENDING M;jrq

Mjra = 2 hj Fira

Mjra = 267,42 [kN*m] Connection resistance for bending [6.2]
Mp1,ed / Mijra = 1,0 0,83 < 1,00 verified (0,83)

CONNECTION RESISTANCE FOR SHEAR

Oy = 0,60 Coefficient for calculation of Fyra [Table 3.4]
P = 0,96 Reduction factor for long connections [3.8]
Furd = 92,29 [kN] Shear resistance of a single bolt [Table 3.4]
Firdmax = 113,04 [kN] Tensile resistance of a single bolt [Table 3.4]
Fordint = 192, 64 [kN] Bearing resistance of an intermediate bolt [Table 3.4]
Fordex = 192, 64 [kN] Bearing resistance of an outermost bolt [Table 3.4]
Nr Fij,ra,N Fi,edN Fij,rdM Fi,dM Fij,ed Fird

1 226,08 -15,00 180,39 149,08 134,08 106,38

2 226,08 -15,00 180,39 149,08 134,08 106,38

3 226,08 -15,00 180,39 149,08 134,08 106,38

4 226,08 -15,00 174,32 144,06 129,06 109,31

5 226,08 -15, 00 0,00 0,00 -15,00 184,57
Firdan — Bolt row resistance for simple tension
Fyean — Force due to axial force in a bolt row

Firam — Bolt row resistance for simple bending

Fieam — Force due to moment in a bolt row

Fi.ed — Maximum tensile force in a bolt row

Fyrae — Reduced bolt row resistance

Fyean = Njed Fyran / Njrg

Fiedm = Mjed Fyram / MjRrd

Fied = Fedn + Fieam

Fuird = Min (nh Fyed (1 - Fyed/ (1.4 Nh Fyrd,max), Nh Fyv,rd » Nh Fo,rd))

Vird = Nh 31" Fyjrd [Table 3.4]
ViRrd = 613,04 [kN] Connection resistance for shear [Table 3.4]
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Vb1‘Ed/Vi.Rd =1,0 0,25 < 1,00 verified (0,25)
WELD RESISTANCE
5 5.3.2(2
Ay = 10687 [m]m Area of all welds [4-5.:3.2( ;
2
Ay = 6070 [m]m Area of horizontal welds [4'5'3'2(2%
2
iz = 1616 [”‘]m Area of vertical welds [4'5'3'2(2%
39520674 [mm4 Moment of inertia of the weld arrangement with respect to the hor. [4.5.3.2(5)
by = -
7 ] axis
9 -max=T max -112, 90 [M]Pa Normal stress in a weld [4'5'3'2(5%
.5.3.2(5
o=t = -112,90 [M]Pa Stress in a vertical weld s ])
™ = 33,14 [M]Pa Tangent stress [4'5'3'2(5}
.3.2(7
Pw= 0,85 Correlation coefficient (a2 }
VIO max® + 3*(Tmax)] < ful(Bw*ym2) 225,81 < 404,71 verified (0,56)
Vo 2 + 3*(x *+1”)] < ful(Bw*ymz) 232,99 < 404,71 verified (0,58)
o. < 0.9*ulvmz 112,90 < 309,60 verified (0,36)
CONNECTION STIFFNESS
twash = 4 [mm] Washer thickness [6.2.6.3.(2)]
Phead = 12 [mm] Bolt head height [6.2.6.3.(2)]
Rt = 16 [mm] Bolt nut height [6.2.6.3.(2)]
Ly = 56 [mm] Boltlength [6.2.6.3.(2)]
k1o = 4 [mm] Stiffness coefficient of bolts [6.3.2.(1)]
STIFFNESSES OF BOLT ROWS
Nr hj ks ks ks Kefr; Kerr; hj kettj hi’
Sum 1509 566355
1 495 1 152 68 1 419 207602
2 425 1 185 32 1 414 176076
3 355 1 185 18 il 350 124098
4 215 1 185 &5 1 212 45620
5 115 1 183 62 1 113 12958
ke = 1/ (X3” (1/kij)) [6.3.3.1.(2)]
Zeq = T Kerj hi* / T Kert;j hyj
Zeq = 375 [mm]  Equivalent force arm [6.3.3.1.(3)]
Keq = Zj Keftj Nj / Zeq
Keq = 4 [mm] Equivalent stiffness coefficient of a bolt arrangement [6.3.3.1.(1)]
Avwc= 5557 [mm?] Shear area EN1993-1-1:[6.2.6.(3)]
p= 1,00 Transformation parameter [5.3.(7)]
z= 375 [mm] Leverarm [6.2.5]
ki = 6 [mm] Stiffness coefficient of the column web panel subjected to shear [6.3.2.(1)]
ke = Stiffness coefficient of the compressed column web [6.3.2.(1)]
Sjini = E Zeq” / i (1/k1 + 1/ K2+ 1/ Keg) [6.3.1.(4)]
Sjini= ©67720,30 [kN*m] Initial rotational stiffness [6.3.1.(4)]
W= 1,79 Stiffness coefficient of a connection [6.3.1.(6)]
Si=Sjin/u [6.3.1.(4)]
Si= 37916,16 [kN*m] Final rotational stifiness [6.3.1.(4)]
Connection classification due to stiffness.
Sjig= 195866,40 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Sjpin= 4741,65 [kN*m] Stiffness of a pinned connection [5.2.2.5]

Sjpin < Sjni < Sjng SEMI-RIGID
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WEAKEST COMPONENT:
BEAM WEB OR BRACKET FLANGE - COMPRESSION

REMARKS
Plate height is too small. 528 [mm] > 500 [ram]
The thickness of bracket flange is less than the thickness of beam flange 12 [mm] < 14 [mm]

Connection conforms to the code Ratio 0,83
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8.4. Jobb oldali oszlop és tet6gerenda kapcsolata

? Autodesk Robot Structural Analysis Professional 2015 0

Design of fixed beam-to-column connection

Ratio
EN 1993-1-8:2005/AC:2009 0,55
180
- '
- -

(] (-] i

- E-4 ;

o o ¥ =

<l 2
L] (=3
o
—r—

GENERAL
Connection no.: 1
Connection name: Frame knee
GEOMETRY
COLUMN
Section: HEA 260
o= -90,0 [Deg] Inclination angle
he = 250 [mm] Height of column section
b = 260 [mm] Width of column section
twe = 8 [mm] Thickness of the web of column section
te = 13 [mm] Thickness of the flange of column section
re = 24 [mm] Radius of column section fillet
Ac= 8680 [mm®] Cross-sectional area of a column
be = 104500000 [mm*] Moment of inertia of the column section
Material: STEEL
fre = 265,00 [MPa] Resistance
BEAM
Section: IPE 400
o= 8,0 [Deg] Inclination angle
hp = 400 [mm] Height of beam section
br = 180 [mm] W.idth of beam section
twb = 9 [mm] Thickness of the web of beam section
tn = 14 [mm] Thickness of the flange of beam section
Mo = 21 [mm] Radius of beam section fillet
= 21 [mm] Radius of beam section fillet
Ap = 8450 [mm?“ Cross-sectional area of a beam
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a = 8,0 [Deg] Inclination angle

lxp = 231300000 [mm“] Moment of inertia of the beam section
Material: STEEL

fyp = 265,00 [MPa] Resistance

BOLTS

The shear plane passes through the UNTHREADED portion of the bolt.
d= 16 [mm] Bolt diameter

Class = 10.9 Bolt class

Fra= 113,04 [kN]  Tensile resistance of a bolt

nh = 2 Number of bolt columns

ny = 5 Number of bolt rows

hy = 53 [mm] Distance between first bolt and upper edge of front plate
Horizontal spacing e = 70 [mm]

Vertical spacing p; = 70;70;140;70 [mm]

PLATE

higg = 460 [mm] Plate height

bp = 180 [mm] Plate width

tp = 20  [mm] Plate thickness

Material: STEEL 43-245

fyp = 245,00 [MPa] Resistance

LOWER STIFFENER

Wy = 180 [mm] Plate width

tg = 12 [mm)] Flange thickness

hg = 140 [mm] Plate height

twa = 8 [mMm]  Web thickness

lg = 300  [mm] Plate length

a= 31,5 [Deg] Inclination angle
Material: STEEL 43-245

fybu = 245, 00 [MPa] Resistance

COLUMN STIFFENER

Upper

hey = 225 [mm] Stiffener height
bey = 126 [mm] Stiffener width

thy = 8 [mm] Stiffener thickness
Material: STEEL 43-245

fysu = 245,00 [MPa] Resistance

Lower

hsa = 225 [mm] Stiffener height
beg = 126 [mm] Stiffener width

thg = 8 [mm] Stiffener thickness
Material: STEEL 43-245

fysu = 245,00 [MPa] Resistance

FILLET WELDS

aw = 5 [mm] Web weld

ar= 8 [mm] Flange weld

as = 5 [mm] Stiffener weld
ag = 5 [mm] Horizontal weld

MATERIAL FACTORS

Ym0 = 1,00 Partial safety factor
Y™l = 1,00 Partial safety factor
M2 = 1,25 Partial safety factor
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MATERIAL FACTORS

Mo = 1,00 Partial safety factor [2.2]
YM3 = 1,25 Partial safety factor [2.2]
LOADS

Ultimate limit state

Case: Manual calculations.

Mp1,E0 = 50,00 [kN*m] Bending moment in the right beam

Mp2ea = 132,00 [kN*m] Bending momentin the left beam

Vb2.ed = 73,00 [kN]  Shear force in the left beam

Nbzga = —-105,00 [kN] Axial force in the left beam

Mciea = 132,00 [kN*m] Bending moment in the lower column

VeiEd = 94,00 [kN] Shear force in the lower column

Ngiga= -87,00 [kN]  Axial force in the lower column

RESULTS

BEAM RESISTANCES

BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

Wpp = 1307000 [mm? Plastic section modulus EN1993-1-1:[6.2.5.(2)]
Mb.pi,rd = Woib fyb / vmo

Mbpird = 346, 36 [KN*m] Plastic resistance of the section for bending (without stiffeners) EN1993-1-1:[6.2.5.(2)]
BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wp= 1894298 [mm®] Plastic section modulus EN1993-1-1:[6.2.5]
Meco,ra = Wi fyb / ymo

Mera = 501,99 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
FLANGE AND WEB - COMPRESSION

Mera = 501,99 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
h = 530 [mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Fem.rd = Mebrd / Dy

Femra = 947,00  [kN]  Resistance of the compressed flange and web [6.2.6.7.(1)]
WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

B = 8,0 [Deg] Angle between the front plate and the beam

Y= 31,5 [Deg] Inclination angle of the bracket plate

Derews = 225 [mm] Effective width of the web for compression [6.2.6.2.(1)]
Avwp = 4273 [mmz] Shear area EN1993-1-1:[6.2.6.(3)]
o= 0,97 Reduction factor for interaction with shear [6.2.6.2.(1)]
Geomead = 35, 78 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
Kwe = 1,00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
Fewbrdt = [0 Kwe Defr,.cwb twb fyb / ymo] cos(y) / sin(y - B)

Fewbrdt =1070,35 [kN]  Beam web resistance [6.2.6.2.(1)]
Buckling:

dub = 331 [mm] Height of compressed web [6.2.6.2.(1)]
Bop= 1,06 Plate slenderness of an element [6.2.6.2.(1)]
g = 0,76 Reduction factor for element buckling [6.2.6.2.(1)]
Fewb,rdz = [0 Kwe p Defr.cwb twb Tyn / ym1] COS(Y) I'sin(y - B)

Fewbrd2 = 816,83  [kN]  Beam web resistance [6.2.6.2.(1)]

Resistance of the bracket flange

Fewbrda = bb to fyn / (0.8%ymo)

Fewbras = 715,50  [kN]  Resistance of the bracket flange [6.2.6.7.(1)]
Final resistance:

FewbRrdlow = Min (Fewbrd1 . Fewbrdz , Feowb,Rd3)
FewbRrdiow = 715,50  [kN] Beam web resistance [6.2.6.2.(1)]
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COLUMN RESISTANCES
WEB PANEL - SHEAR

Mbiea= 50,00 [kN*m] Bending moment (right beam) [5.3.(3)]
Mb2esa= 122,00 [kN*m] Bending moment (left beam) [5.3.(3)]
Ve1Ed = 94,00 [kN] Shear force (lower column) [5.3.(3)]
VezEd = 0,00 [kN]  Shear force (upper column) [5.3.(3)]
zZ= 459 [mm] Lever arm [6.2.5]
Vwp,ed = (Mb1.6d - Mb2.gd) / Z - (Ve1Ed - Ve2igd) / 2

VwpEd = —225,57 [kN] Shear force acting on the web panel [5.3.(3)]
Ays = 2BZ [mm?] Shear area of the column web EN1993-1-1:[6.2.6.(3)]
Ac= %, [mm? Sheararea EN1993-1-1:(6.2.6.(3)]
ds = 432 [mm] Distance between the centroids of stiffeners [6.2.6.1.(4)]
Mpilerd 2. 6 [KN*m Plast!c resistance of the column flange for [6.2.6.1.(4)]
= 9 ] bending

Mpiswr 1,0 [kN*m Plastic resistance of the upper transverse [6.2.6.1.(4)]
= 2 ] stiffener for bending 7l ik
Mpisurs 1,0 [KN*m Plastic resistance of the lower transverse [6.2.6.1.(4)]

= 2 ] stiffener for bending

Vuprd = 0.9 ( Avs™fywc ) / (V3 ymo) + Min(4 Mpierd / ds , (2 Mpiferd + MplstuRa + Mopi.st,rd) / ds)

Vupra= 412,89  [kN]  Resistance of the column web panel for shear [6.2.6.1]
Vupgd / Vwprd = 1,0 0,55 < 1,00 verified (0,55)
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

twe = 8 [mm] Effective thickness of the column web [6.2.6.2.(6)]

Deff.cwe = 259 [mm] Effective width of the web for compression [6.2.6.2.(1)]

Avc = 2874 [mm?®] Shear area EN1993-1-1:[6.2.6.(3)]

o= 0,95 Reduction factor for interaction with shear [6.2.6.2.(1)]

Ocomgd = 121,81 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]

Kwe = 1,00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]

As = 1819 [mm?] Area of the web stiffener EN1993-1-1:[6.2.4]

FcweRd1 = @ kwe Deff.cwe twe fye ! ymo + As fys !/ ymo

FeweRrd1 = 934, 79 [kN] Column web resistance [6.2.6.2.(1)]

Buckling:

dwe = i g ["}m Height of compressed web [6.2.6.2.(1)]

Ap = e g Plate slenderness of an element [6.2.6.2.(1)]
0,8 Reduction factor for element

p= 3 buckling fe:2i6:2:000]
2;3 ; EN1993-1-

As = 5 Stiffener slenderness 1:06.3.1.2]

. EN1993-1-

%s = Ly 8 Buckling coefficient of the stiffener 1:[6.3.1.2]

FeweRdz = ® Kwe p Derrcwe twe fyc / ym1 + As ¥s fys /

YM1

Fewcrdz = 849, 96 [kN]  Column web resistance [6.2.6.2.(1)]

Final resistance:

FeweRrdlow = Min (FeweRrd1 , FeweRrdz)
Fewerd = 849,96  [kN]  Column web resistance [6.2.6.2.(1)]

GEOMETRICAL PARAMETERS OF A CONNECTION
EFFECTIVE LENGTHS AND PARAMETERS - COLUMN FLANGE

Nr m my e ex P loffcp leftnc  let  leiz  leficpa lefinca lefig left2.0
112 - 95 - 70 76 126 76 126 108 78 78 78
2 12 - 9s - 70 76 167 76 167 140 70 70 70

112



Fiferd = Min (Fr1erd . Frzicrd, Fr.3,0Rd)
Frwe,rd = W Detttwe twe fyc / ymo

Fteprd = Min (F11.ep.rd , FT,26pRd » FT.,3.6p,Rd)
FtwbRrd = Defrtwb twb fyb / ymo

RESISTANCE OF THE BOLT ROW NO. 1
Fﬁ,Rd_:gmp - Formula

Fi1,ra = Min (Ft1,rd.comp)

Fireray = 222,07

FLwc.Rd(t) = 146,80

Ft.ep,Rd(n = 226,08

Frwb,Rra(1) = 358,60

Bpra = 389,05

Vipra/p = 664,65

FeweRrd = 849,96

Femrd = 947,00

Fc.wb,Rd =71 5,50

RESISTANCE OF THE BOLT ROW NO. 2
Fi2,rd,comp - FOormula

Fiord = Min (Fu rd.comp)

F[_f.;letz] = 226,08

FrweRrdz) = 146,80

Freprd = 226,08

Frwb,Rd(2) = 358,60

Fi1,rd,co

Egyhajods acélszerkezetli csarnok és kiszolgalé csarnokrész

mp

146,80
222,07
146,80
226,08
358, 60
389,05
664,65
849, 96
947,00
715,50

Ft2,Rd,comp

122,18
226,08
146,80
226,08
358, 60
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Nr m my e €x P lettep  lefine  lem left2  lefcpg leffncg lefi1g lefr,2.9
312 = 95 = 105 76 167 76 167 210 105 105 105
4 12 = 95 = 105 76 167 76 167 210 105 105 105
5 12 - 95 - 70 76 120 76 120 108 72 72 72
EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE
Nr m My e Ex P leftep  leffne et left2  leftcpg leffinca lefr1.9 left2,g
1 25 - 55 = 70 157 209 157 209 149 159 149 159
2 25 - 55 = 70 157 169 157 169 140 70 70 70
3 25 = 55 - 105 157 169 157 169 210 105 105 105
4 25 = 55 - 105 157 169 157 169 210 105 105 105
5 25 = 855 - 70 157 169 157 169 149 119 119 119
m — Bolt distance from the web
My — Bolt distance from the beam flange
e — Bolt distance from the outer edge
ex — Bolt distance from the horizontal outer edge
p — Distance between bolts
lefcp  — Effective length for a single bolt in the circular failure mode
lerne — Effective length for a single bolt in the non-circular failure mode
left,1 — Effective length for a single bolt for mode 1
lefr,2 — Effective length for a single bolt for mode 2
lemep.g — Effective length for a group of bolts in the circular failure mode
lefnc.g — Effective length for a group of bolts in the non-circular failure mode
ler,1,g — Effective length for a group of bolts for mode 1
ler29g — Effective length for a group of bolts for mode 2
CONNECTION RESISTANCE FOR BENDING
Fire= 113,04  [kN] Bolt resistance for tension [Table 3.4]
Bpra= 194,53 [kN] Punching shear resistance of a bolt [Table 3.4]
Firerda  — column flange resistance due to bending
Fiwerd — column web resistance due to tension
Fiepra — resistance of the front plate due to bending
Fiwbrd — resistance of the web in tension

[6.2.6.4], [Tab.6.2]

[6.2.6.5

[6.2.6.3.(1)]
], [Tab.6.2]

[6.2.6.8.(1)]

Component

Bolt row resistance
Column flange - tension
Column web - tension
Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flange - compression
Beam web - compression

Component

Bolt row resistance
Column flange - tension
Column web - tension
Front plate - tension
Beam web - tension



Egyhajds acélszerkezetii csarnok és kiszolgald csarnokrész

Fi2,Rd.comp - FOormula
Bp.rs = 389,05
Vwpra/B - $1' Fura = 664,65 - 146,80
Fewerd - 31' Fyjro = 849,96 - 146,80
Femrd - 31" Fyra = 947,00 - 146,80
FewbRd - 1" Fyra = 715,50 - 146,80
FueRrdz+ 1) - 31" Fyra = 364,10 - 146,80
FuwceRrd2+ 1) - 21" Fira = 268,98 - 146,80
FrepRa2+ 1) - T1' Fyra = 450,62 - 146,80
FuwbRd2+ 1) - 21 Fyra = 522,62 - 146,80
RESISTANCE OF THE BOLT ROW NO. 3
Fi3,Rd.comp - FOormula
Fia,rd = Min (Fi3 rd.comp)
Fue.rd(3) = 226,08
Fewe.Rd(3) = 146,80
Frep.Rd(3) = 226,08
Fruwb.Rra(3) = 358,60
Bp.ra = 389,05
Vwprd/B - $1% Fire = 664,65 - 268,98
Fewerd - $1° Fijrd = 849,96 - 268,98
FemRd - 21° Fiira = 947,00 - 268,98
FewbRd - 21° Fira = 715,50 - 268,98
FucRa3+2) - 3 2% Fyjra = 384,83 - 122,19
Fiwe.Rd(3 +2) - 22- Fijra = 308,49 - 122,19
FieRd@+2+1) - ¥2' Fjra = 569,88 - 268,98
FiwcRd@+2+ 1) - 32 Fira = 401,58 - 268,98
FrepRd(3+2) - 32° Fjra = 403,38 - 122,19
Fiwb.Rd(3 + 2) - 32° Fj.ra = 398,82 - 122,19
FtepRd(3+2+1) - S2' Fira = 667,53 - 268,98
FuwbRd@+2+1) - X2' Fyra = 761,92 - 268,98
RESISTANCE OF THE BOLT ROW NO. 4
Fua,Rd,comp - FOrmula
Fu.rd = Min (Ft4,rd,comp)
Fiic,Rrd4) = 226,08
Ftwe,Rd4) = 146,80
Frep.ra(s) = 226,08
Frwb,rd4) = 358,60
Bp.rd = 389,05
Vuprd/B - 1° Fird = 664,65 - 401,58
Fewerd - $1° Fira = 849,96 - 401,58
FefoRd - X1° Fyra = 947,00 - 401,58
FcwbRrd - ¥1° Fyra = 715,50 - 401,58
FueRd@ +3) - 33 Fira = 411,56 - 132,59
FiweRd( +3) - 33 Fyra = 353,95 - 132,59
FufeRd@ +3+2) - 33° Fyra = 590,61 - 254,78
FtweRd(4 +3+2) - 3 3° Fyra = 427,55 - 254,78
FueRd+3+2+ 1) - 33" Fyra = 775,66 - 401,58
FrweRdd+3+2+1) - 33 Fyra = 486,89 - 401,58
FrepRd4+3) - 33° Fyra = 433,82 - 132,59
Fewo,Rd(4 + 3) - T3 Fy4ro = 478,59 - 132,569
FrepRdw@ + 3+2) - 33 Fra = 620,29 - 254,78
FLwb.Rd( + 3+ 2) - $3° Fyra = 638,12 - 254,78
FrepRd@d+3+2+1) - 33 Firda = 884,44 - 401,58
FiwbRd(4 +3+2+ 1) - 33 Fyra = 1001,21 - 401,58

Fi2,rd,comp
389,05
517,85
703,16
800,21
568,70
217,31
122,19
303,82
375,82

Fﬂﬂmwmp
132,59
226,08
146,80
226,08
358,60
389,05
395,67
580,97
678,02
446,52
262,64
186,31
300,90
132,59
281,20
276,64
398,54
492,93

Fta,Rd,comp
85,31
226,08
146,80
226,08
358,60
389,05
263,07
448,38
545,43
313,92
278,96
221,36
335,83
172,77
374,08
85,31
301,23
346,00
365,51
383,34
482,86
599, 64
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Component

Bolts due to shear punching

Web panel - shear

Column web - compression

Beam flange - compression ‘ !
Beam web - compression
Column flange - tension - group
Column web - tension - group :
Front plate - tension - group !
Beam web - tension - group

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web pane! - shear

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Column flange - tension - grbup
Column web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel! - shear

Column web - compression
Beam flange - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group
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RESISTANCE OF THE BOLT ROW NO. 5

Fts5.Rd.comp - FOrmula

Fis.re = Min (Fis.rd.comp)
Furerds) = 217,22
Frwe.rdis) = 146,80

Frep i) = 226,08
Frwb.rds) = 358,60
Bprd = 389,05

Vupra/p - £1° Furde = 664,65 - 486,89
FeweRd - 21 Fyra = 849,96 - 486,89
Femrd - S1° Fira = 947,00 - 486,89
Fewbrd - $1° Fira = 715,50 - 486,89
Frrcrdis+4) - 24 Fyre = 385,98 - 85,31
Frweras + 4y~ 34 Fyra = 310,58 - 85,31

Fuicras+4+3) - 34 Fire = 591,76 - 217,90
FrweRA(S + 4+ 3) = 24 Fiirg = 428,90 - 217,90
FifeRd(5+4+3+2) - 241 Fi.ra = 770,81 - 340,09

FiweRd(5 +4+3+2) - 34 Fire = 482,78 - 340,09

FLfc,Rd(s +4+3+2+1) - 241 Fti,Rd = 955,87 - 486,89
FiweRd(s+4+3+2+1) - 34" Fira=525,97 - 486,89
FrepRrd(s + 4) - 24 FiRre = 446,39 - 85,31
FrwbRd(s +4) - 24 Fira = 511,55 - 85,31

FrepRds+4+3) - L4 Fira = 663,30 - 217,90
FiwbRd(s+4 +3) - 34 Fiird = 750,84 - 217,90

FrepRd(5+4+3+2) - 24 Fira = 849,78 - 340,09
FiabRd(s+4+3+2) - 24- Fira = 910,37 - 340,09
FrepRd(5+4+3+2+1) - 241 Fyra = 1113,92 - 486,89
FiwbRA(5+4+3+2+1) - 54" Fyra = 1273,47 - 486,89
SUMMARY TABLE OF FORCES

Nr h;
494
424
354
214
144

(6B VYR SR

Fij,ra
146,80
122,19
132,59
85, 31
39,08

Ft.fc,Rd

222,07
226,08
226,08
226,08
2 T PP

Fhwqu

146,80
146,80
146,80
146,80
146,80

CONNECTION RESISTANCE FOR BENDING M;Rrqd
Mira = Z hj Fird
Mire= 195,25 [kN*m] Connection resistance for bending
Mp1,ed / Mjra = 1,0

WELD RESISTANCE

2
10704 [mm Area of all welds

Aw =
p\\.l\ry=

Awz =

0 max—T max

]

Fits,Rd,comp
39,08
217,22
146,80
226,08
358,60
389,05
177,76
363,07
460,12
228,61
300,67
225,57
373,86
21100
430,73
142,69
468,98
39,08
361,09
426,24
445,40
532,94
509,69
570,29
627,04
786,58

226,08
226,08
226,08
226,08
226,08

0,26 < 1,00

2
6102 [m]m Area of horizontal welds

2
4602 [mm Area of vertical welds

]

39465130 [mm* Moment of inertia of the weld arrangement with respect to the hor.

ER
24,51[Mra

=23,

4, [MPa
1
0,00 [M]F’a

0,85

axis

Normal stress in a weld

Stress in a vertical weld

Tangent stress

Correlation coefficient
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Ft,ep,Rd

Component
Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension
Beam web - tension
Bolts due to shear punching
Web panel - shear
Column web - compression
Beam flange - compression

Beam web - compression

Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Column flange - tension - group
Column web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group

Ftwb,Rd

358,60
358,60
358,60
358,60
358,60

verified

FLRd
226,08
226,08
226,08
226,08
226,08

Bp rd
389,05
389,05
389,05
389,05
389,05

[6.2]
(0,26)

[4.5.3.2(2)
]

[4.5.3.2(2)
[4.5.3.2(2;
{4.5.3.2(5}
[45.3.2(5%
[4.5.3.2(5%
[4.5.3.2(51
[4.5.3.2(71



Egyhajés acélszerkezetii csarnok és kiszolgald csarnokrész

RESISTANCE OF THE BOLT ROW NO. 5

Fts,rd.comp - Formula Fi5,Rd,comp Component

Fis,ra = Min (Fis rd.comp) 39,08 Bolt row resistance
FrreRrais) = 217,22 217,22 Column flange - tension
FrweRrdis) = 146,80 146,80 Column web - tension
Frep.rais) = 226,08 226,08 Front plate - tension
Frwb.ras) = 358,60 358, 60 Beam web - tension
Bp.ra = 389,05 389,05

Bolts due to shear punching
Vupra/p - T1* Fire = 664,65 - 486,89

177,76 Web panel - shear
Fewera - 31" Fyjre = 849,96 - 486,89 363,07 Column web - compression
Femra - $1° Fyra = 947,00 - 486,89 460,12 Beam flange - compression
Fewbrd - $1° Fyre = 715,50 - 486,89 228,61 Beam web - compression
Fuicras+4) - T4 Fira = 385,98 - 85,31 300,67 Column flange - tension - group
FrweRd(s + 4) - Y4 Fiira = 310,58 - 85,31 225,27 Column web - tension - group
Futcras+4+3) - 34 Fira = 591,76 - 217,90 373,86 Column flange - tension - group
FtweRd(s + 4 + 3) - 243 Fira = 428,90 - 217,90 211,00 Column web - tension - group
FieRds+a+3+2) - 5 4° Fyra = 770,81 - 340,09 430,73 Column flange - tension - group
FlwcRas+a+3+2) - 54 Fyra = 482,78 - 340,09 142,69 Column web - tension - group
Fiicrds+a+3+2+1)- 54" Fyra = 955,87 - 486,89 468,98 Column flange - tension - group
FiweRd(5+a+3+2+1)- }:41 Fyra = 525,97 - 486,89 39,08 Column web - tension - group
Frepras+4) - $4" Fyra = 446,39 - 85,31 361,09 Front plate - tension - group
FiwbRa(s + 4) - T4 Fijra = 511,55 - 85,31 426,24 Beam web - tension - group
FrepRds +4+3) - $4° Fira = 663,30 - 217,90 445,40 Front plate - tension - group
FrwbRd(5 +4 +3) - T4~ Fira = 750,84 - 217,90 532,94 Beam web - tension - group
FiepRa(s+4+3+2 - Y4  Fira = 849,78 - 340,09 509,69 Front plate - tension - group
FrwbRd(5+4+3+2) - 5 4% Fyra = 910,37 - 340,09 570,29 Beam web - tension - group
FtepRdis+4+3+2+1) - 241 Fyre = 1113,92 - 486,89 627,04 Front plate - tension - group
FriwbRd(5+4+3+24+1) - 24 Fira = 1273,47 - 486,89 786,58 Beam web - tension - group
SUMMARY TABLE OF FORCES
Nr h; Fi,Rd Ftfc,rd Ftwe,Rd Ftep,rd Ft.wb,Rd FtRrd Bp.rd
1 494 146,80 222,07 146,80 226,08 358, 60 226,08 389,05
2 424 122,19 226,08 146,80 226,08 358,60 226,08 389,05
3 354 132,59 226,08 146,80 226,08 358, 60 226,08 389,05
4 214 85,31 226,08 146,80 226,08 358,60 226,08 389,05
5 144 39,08 217,22 146,80 226,08 358,60 226,08 389,05
CONNECTION RESISTANCE FOR BENDING Mjrqd
Mj-Rd = z hj Fule
Mjra = 195,25 [kN*m] Connection resistance for bending [6.2]
Mb1,ed / Mjrg = 1,0 0,26 < 1,00 verified (0,26)
WELD RESISTANCE
Ay = 10704 [m]mz Area of all welds [4.5.3.2(2)
Awy = 6102 [m]mz Area of horizontal welds [4.5.3.2(2)
Awz = 4602 [m]m“ Area of vertical welds [4.5.3.2(2)
- 39465130 [mm* Moment of inertia of the weld arrangement with respect to the hor. [4.5.3.2(5)
9 ] axis ]
:max:t max 24,51 MPa o hal stress in a weld [4'5'3'2(5%
o=t = -23,32 [M]Pa Stress in a vertical weld [4'5-3'2(5;
5)
o= 0,00 [M]Pa Tangent stress [4.5.3.2( 1
Pw = 0,85 Correlation coefficient [4.5‘3-2(7)
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2
Ay = 10704 [m]m Area of all welds

% | ok
VIO ma + 3* (T max)] £ ful (Bw'ym2) 149,02 < 404,71 verified
46,64 < 404,71 verified

;S
Vf[o +3 ('E 2+TII2)] s fu/(ﬁw*‘{MZ)
o = 0.9%fulym2 24,51 < 309,60 verified

CONNECTION
STIFFNESS

twash = 4 [mm] Washer thickness

12 [mm] Bolt head height

Rt = 16 [mm] Boitnut height

Dy 55 [mm] Bolt length

Ko = 5 [mm] Stiffness coefficient of bolts

STIFFNESSES OF BOLT ROWS

Nr h] Kka ks ks

hhead =

76 68
70 32

494

424

354 L.

214 e
72 55

144

Kemj=1/(3a" (1/kij))

Zeq = 7 j Ketj hiz ! ¥ Kefij Di

Zeq = 378 [mm] EQU
Keq = % Kerrj hj/ Zea
Keq = 5 [mm] EQU
Aw= 2874 [mm?] Shearared
B= 0,62 Transformation

z= 378 [mm] Leveram

= 5 [mm] Stiffness coefficient of the colum
il stiffness coefficient of the com
Sj,ini=EZeq2}'Zi(1/k1+1/k2+1lkeq) ‘
Sjini= 71838,00 [kN*m] [nitial rotational stiffness
" 1,00 stiffness coefficient ofac

Sj = Sjini / 1[6.3.1.(4)]
Sj=  71838,00 [kN

Connection

classification

due to

stiffness.

Sjig = 25866,40 [KN'MI stiffn
8 ,pin = 4741, 65 [KN*M] stiffness of

Sipin < Sjjni < Sisig SEMI-RIGID

jvalent forceé arm
jvalent stiffness coefficient of a bolt arrangement

parameier

n web panel subjected 0 shear

pressed column web

gnnection

*m] Final rotational stiffness

WEAKEST COMPONENT:
COLUMN WEB PANEL - SHEAR

REMARKS

Bolt in a beam flange ©
Plate height is too small.
The thickness of bracke

The thickness of bracket flange

Ketrj Ketti hi

Sum 1960

609
485
434
262
170

[4.5.3.2(2)
1

]
(0,12)
(0,12)
(0,08)

[6.2.6.3.(2)]
[6.2.6.3.(2)]
6.2.6.3.(2)]
[6.2.6.3.(2)]

(6.3.2.(1)]

Kestj i
741196
301211
205747
153569
56162
24507

(6.3.3.1.(2)]
16.3.3.1.(3)]

(6.3.3.1.(1)]

EN1993-1-1:6.2.6.(3)]

[5.3.(7)]
[6.2.5]
16.3.2.(1)]
16.3.2.(1)]
(6.3.1.(4)]
[6.3.1.(4)]
6.3.1.(6)]

(6.3.1.(4)]
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Connection conforms to the code Ratio 0,55

8.5. Jobb oldali oszlop és tetégerenda ka csolata
.

ot Structural Analysis Professional 2015

Autodesk Rob
to-column connection
Ratio

Design of fixed beam
£N 1993-1-8:2005/AC:2009 i

i

GENERAL

Connection no.:
Connection name:

1.

Column—Beam

GEOMETRY

COLUMN

Section: HEA 260
a= _g0,0 [Ded
he = 250 [mm)
bre = 260 [mm]
g [mm]
13 [mm]
fe = 24 [mm]
Ac = 8680 [mm’]
Ixe = 104500000 [mm’]
Material: STEEL
265,00

te =

(MPa] Resistance

fro =

BEAM
Section:
nation angle

o= 0,0 [Deg] Incli




Egyhajos acélszerkezetl csa

0,0

450

190

9

15

21

21

9880
337400000
STEEL
265,00

e
P
br
fg =

tfb -
My =
M =
Ab -
"
Material:

fro = (MPa]

BOLTS

The shear plane passes thr
d= 16 [mm]
Class= 10.9
Fra= 113,04
Nh = 2
ny = 5
hy = 53 [mm]
Horizontal spacing € =
Vertical spacing pi =

[kN]

PLATE

[mm]
[mm]
[mm]

460
190
20

by =
tp =
Material:

fip =

LOWER STIFFENER
190 [mm]
12 [mm]
140  [mm]
g [mm]
300 [mm]
25,0 [Ded]
STEEL
245,00 [

Wy =

tq =

hg =

twd —

Id =

o=
Material:
f)'bu =

[Deg]
[mm]
[mm]
[mm]
[mm]
[mm]
[mm]
[mm’]
[mm’]

oug

STEEL 43-245
245,

rnok és kiszolgalo csarnokrész

Inclination angle
Height of beam section
Width of beam section
Thickness of the web of
Thickness of the flange of beam section
Radius of beam section fillet
Radius of beam section fillet
Cross-sectional area of a beam
Moment of inertia of the beam s€

peam section

ction
Resistance

h the UNTHREADED portion of the bolt.

Bolt diameter
Bolt class

Tensile resistance
Number of polt colu
Number of polt rows
Distance petween firs
70 (mm]

70;70;140;

of a bolt
mns

t bolt and upper edge of front plate

70 [mm)

Plate height
Plate width
Plate thickness

00 [MPa] Resistance

Plate width
Flange thickness
Plate height
web thickness
Plate length
|nclination angle

MPa] Resistance

COLUMN STIFFENER

Upper
hsu -
bsy
thu —
Material:

[mm]
[mm]
[mm]

225
126

8
STEEL

265,00

fysy = [MPa]

Lower
heg =
beg =

[mm]
[mm]
[mm]

225
126

8
STEEL

265,00

thg =
Material:

fyau = [MPa]

PLATE STRENGTHENI

uni lateral

Typ:

ha = 472

stiffener height

stiffener width
stiffener thickness

Resistance

stiffener height

stiffener width
stiffener thickness

Resistance

NG COLUMN WEB

[mm] plate length

118
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Typ: unilateral

olgald csarnokrész

h, =
a 472 [mm] Plate length

Wy =

ta=

Material: STEEL
fya =

FILLET

WELDS
[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

MATERIAL FACTORS
Mo = 1,00
M1 = 1,00
YM2 = 1,25
M3 = T 208

LOADS

Ultimate limit state

Case: Manual calculati
50,00 [kN

Mb1,|=_d =
sz.Ed =
VbZ,Ed =
NbZ.Ed =
MCLEd =
Vc1 Ed =
Nc1,Er.| =
IVI‘!::Z,Ed =
ch.Ed =
ch.Ed =

RESULTS

BEAM RESISTANCES

BENDING -
PLASTIC
MOMENT
(WITHOUT
BRACKETS)

Wi, = 1702000 [mm

Mb.pl.Rd = Woib fyb /
Y™Mo

Mb.pI.Rd =

BENDING ON THE C
Wpl = 2
Mcbra = Woi fyb / Ym0
Meprg= 600,15 [kN
FLANGE AND

WEB -
COMPRESSION

Meb rd = 600, 1

N*m] Bending M

451,0[kN
3

264710 [mm

180 [mm] Plate width
10 [mm] Plate thickness

265,00 [MPa] Resistance

Web weld
Flange weld
stiffener weld
Horizontal weld
Horizontal weld
Vertical weld

partial safety factor
Partial safety factor
partial safety factor
partial safety factor

ons-
*m] Bendingd moment in the right beam
*m] Bending Mo tin the left beam

lower
ower column
moment in the upper column
e in the upper column
the upper column

Shear forcé in the

Axial force in

4 plastic sect

*m Plastic resi
stiffeners)

ONTACT SURFACE

4 plastic S€ i

*m] Design resistan

EN1 993-1-1 116.2.5.(2)]

EN1993-1-
1:[6.2.5.(2)]

EN1993-1-1 :[6.2.5]

EN1993-1 -1:6.2.9]

EN1993-‘|—1:[6.2.5]
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FLANGE AND
WEB -

COMPRESSION
sistance of the section for bending EN1993-1-1:(6.2.5]

600,15 [kKN*m] Design re
[6.2.6.7.(1)]

Mcb.Rd =
between the centroids of flanges

hy = 576 [mm] Distance

pressed flange and web [6.2.6.7.(1)]

OF THE BEAM BOTTOM FLANGE

Feord = Mepra / i
[kN] Resistance of the com

Femra = 1041,78
E - COMPRESSION - LEVEL

WEB OR BRACKET FLANG

Bearing:
p= 0,0 [Deg] Angle between the front plate and the beam
gle of the pracket plate
(6.2.6.2.(1)]

V= 25,0 [Deg] Inclination an
Becwp= 229 [mm] Effective width of the web for compression
EN1993-1-1:[6.2.6.(3)]
[6.2.6.2.(1)]

A = 5082 [mmz] Shear area
tor for interaction with shear
[6.2.6.2.(2)]

w= 0,94 Reduction fac
mpressive stress in web
[6.2.6.2.(2)]

Ocomed = 28,07 [MPa] Maximum c0
Kwe = 1,00 Reduction factor conditioned by compressive siresses

fy / ymo] cOS(1) /sin(y - B) _
1145, 48[kN]Beam web resistance [6.2.6.2.(1)]

Fewbrat = [w Kwe Deffewb twb
FC.wb,Rdi =
Buckling:

379 [n]m Height of compressed web [6'2'6'2'(1}

=
1, g Plate slenderness of an element [6'2'6-2-(1%

on factor for element [6.2.6.2.(1)
]

hp =

0,7 Reducti
p= 7 buckling
Fc'wb-Rdz = [U) Kwe p beﬁ',c.wb twb fyb

B)
Fewbraz = 883,18 (KNI

Resistance of the pracket flangé
Fo.ub s = by to fyp / (0-8°10)
Feuspds="155,25 [kN]
Final resistance:

2, Fc,wb.RdS)

Fewb.rd jow = Min (FowbRd1 » Fewb.Rd kg
FewbRdjow = 755725 [kN] Beam web resistan

/ yt] cosy) ! sin(y -
[6.2.6.2.(1)]

Beam web resistance

(6.2.6.7.(1)]

Resistance of the pracket flang®

6.2.6.2.(1)]

COLUMN RESISTANCES

WEB

PANEL
[5.3.3)]

SHEAR _ )
Mpigg= 50,00 [kN*m] Bending moment (right bea ) 5.3.3)]
Moey= 272,00 [kN‘m] Bendne morment (left P2t [5.3.(3)]
Vergg= 100,00  [KNI Shear force (10WeT CO'U"‘”)) [5.3-(3)]
Veoga= 46,00 [kN] ~ Shea’ force (upper column [6.2.5]
i s06 [mm] Lever arm ' i
Magn) 12- (VoY= 2 g on pasnee” force actng o1 we;iﬁ;§3-1-1 :[er.s.Eag
EN1993-1-1:[6.2.6-(3)]

Vwpea = (Mp1,Ed -
EN1993—1-1 :[6.2.6.(3)]

VupEd =
2874 [mmz] ghear ared of the Folumn wlett)E
1350 [mm2] Area of the web stiffening P a ozet
4224 [mmz] gshear area . - . [6‘2-5-1'(4)]
ds= 292 [mm] Distance petwe of st i | [6.2-6-1.(4)]
Mpifera = 2,69 [kN*m] plastic resistance h kI [6-2-6'1.(4)]
Mpl,stupa =110 [kN*m] pPlastic res!stance
Mpisupa= 1,10 [kN*m] plastic resis ’
pr‘Rd = 09 ( Avs*fy.wa"‘Avp*fya )’ (\/3 YMO) + n
Mpi.fc,ra + MpistuRd * MpisthRd) / ds)

VWD.Rd =
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Viped ! Vupra £ 1,0

w
EB - TRANSVERSE COMPRESSION -L

Bearing:

b =

Bercwe =
A=

m =
UCom.Ed =

Kiw=

As

E =

AC‘WC.RM = o Kue befrcwe twe
s fys [ ymo

FC.Wc,Rd1 =1137, 17

Buckling:

e =

[kN]
177 [mm]
0,64
1,00
2,32
1,00

Ap =
e}

.\_5
cwcRdz = kwc P Deff,c,we
cwe,Rd2 =

E'na! resistance:
cweRdJow = Min (FeweRdl!

FC.WC.Rd =

GEOMETRICAL pARAM
EFFECTIVE LENGTHS AND PA

Nr Mx
12
12
12
12
12
EFFEGTIVE LENGTH
mx

m
95

95
95
95

m
25
25
25
25
25

fyc/ymo+

tw:: fyc

Fc.wc.RdZ)

e

k és kiszolgald csarnokrész

verified

0,77 < 1,00
FLANGE

EVEL OF THE BEAM BOTTOM

the column web [6.2.6.2.(6)]

11 [m]m Effective thickness of

6.26.2.(1)]

EN1993-1-
116.2.6.3)1
(6.2.6.2(1)

6.26.2.(2]

_ o [mm I
258 [MM £gective width of the web for compression

mm
4224 [ 2 Shear area
ctor for interaction with shear

0,87 Reduction fa

169, [MP . .
[ al Maximum compressive stress in web

36
[6.2.6.2(2]

EN1993-1-
116.24]

Reduction factor conditioned by

1,00 :
compressivé stresses

mm
1777 [ 2 Area of the web stiffener

(6.2.6.21)1

Column web resistance
(6.2.6.2.(1)

6.2.6.21)
[6.2.6.2.(1)
EN1993-1-146.312
EN1993-1-116:31-2]

mpressed web
ness of an element
ment buckling

Height of c0
Plate slender
Reduction factor for ele

stiffener glenderness

Buckling coefficient of th

Jymr + As¥s fys / M1
1137, 17 [kN] Column we

e stiffener
b resistance [6.2.6.2.(1)]

esistance [6.2.6‘2.(1 )]

1137,17 [kN] Column web

CONNECTION
COLUMN FLANGE

left,1
76
76

ETERS OF A
RAMETERS -

ex

leff,2.a
80
70
105
105
72

Ieﬁ,1.9
80
70
105
105
72

lefnc,a
80
70
105
105
72

Ieff,cp,g
108
140
210
210
108

leff,2
128
167
167
167
120

leff,nc
128
167
167
167
120

|eff.cp

lefi,cp.a
147
140
210
210
147

lef,2
216
174
174
174
174
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|m — Bolt distance from the web
leff.tg _ Effective length for a group of bolts for mode 1
eff2,g _ Effective length for a group of bolts for mode 2

CONNECTION RESISTANCE FOR BENDING

[kN]  Bolt resistance for tension
Punching shear resistance of a bolt
— column flange resistance due to bending

_ column web resistance due to tension

_ resistance of the front plate due to bending
ce of the web in tension

Fira= 113,04
Bpra= 194, 53  [kN]
Ftfc.rd
Ftwe,rd
Ft.ep‘Rd
Ft.wbRd
Fifcrd = Min (Fr,1fcRd »
Fiwerd =  befrtwe twe fyc / Ym0

Fl.ep,Rd = Min (FT,1,ep.Rd ' Fr2.epRd > FT_S.ep,Rd)
Fiwb,Rd = Defttwo twp fyb / MO
RESISTANCE OF THE BO

Ft1,rd,comp - FOrmu la

— resistan
FrafcRd Fr.3/cRd)

LT ROW NO. 1
Fn,Rd,comp

208,24
223,42
208,24
226,08
385,70
389,05
744,43
1137,17
1041,78
755,25

Fitrg = Min (Fe1,Rdcomp)
Fifcra = 223,42
Frwe,rd1) = 208,24
Ftep.rat) = 226,08
FiwbRd() = 385,70
Bp.ra = 389,05
Vip.ralp = 744,43
Fewera = 11 37,17
Femra = 1041,78
Fewbgrd = 755,25
RESISTANCE OF
Ftz,Rd,comp - FOrmula

Fiorg = Min (th_Rd,cﬂmp)

Firerdz) = 226,08

Ftwera@) = 208,24

Fieprd(z) = 226,08

FrwbRrde2) = 385,70

Bpra = 389,05

Vwp.ra/p - 211 Fiir ,

Fc.wc,Rd - 211 Flj,Rd = 1137,17 - 208,
Femra - 51" Fird = 1041,78 - 208,24
Fouwbra- X1 Fira= 75525 208,24

THE BOLT ROW NO. 2

Fu,Rd.comp
157,22
226,08
208,24
226,08
385,70
389,05
536,19
928,93
833,54
547,01
157,22
190,23
243,92

FrweRrd@+ 1) - 211 Fij,rd
374;99

Frepraz+ 1) - 51 FiRd

Fuwbra + 1) - 51" Fyrd = 583,
RESISTANCE OF THE BOL
Fi3,rd,comp - Formula

Fara = Min (FtS,Rd.cump)

Fuera = 226,08

Fiwcrag = 208,24

Frepra( = 226,08

FewbRde) = 385:70

Bp.ra = 389,05

Vo ralf - 512 Fira = 74443 365,46
Foword - ¥1° Fyra = 11 747 - 36546
Fomma- 51¢ Fypa= 104178 365,46

Ft3,Rd,comP
205,78
226,08
208,24
226,08
385,70
389,05
378,97
771,71
676,32

122

olgalé csarnokrész

[Table 3.4]
[Table 3.4]

[6.2.6.4] , [Tab.6.2]
[6.2.6.3.(1)]
[6.2.6.5] , [Tab.6.2]
[6.2.6.8.(1)]

Component

Bolt row resistance

Column flange - tension
Column web - tension

Front plate - tension

Beam web - tension

Bolts due fo shear punching
Web panel - shear

Column web - compression
Beam flange - compression

Beam web - compression

Component

Bolt row resistance

Column flange - tension
column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching
Web panel - shear

Column web - compression
Beam flangeé - compression
Beam web - compression
Column flange - tension - group
Column web - tension - group
Front platé - tension - group
Beam web - tension - group

Component

Bolt row resistance
flange - tension
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e a5
b, qéRd ,25 - 365,46 389,79 Beam web - compression
i Y 2F1]’,Rd = 384,83 - 157,22 227,61 Column flange - tension - group
wwerg@ez) - X2 FiRa= 458,98 - 157,22 301,76 Column web - tension - group
Fiferd@+2+1) - ' Fyra =571, 24 - 365,46 205,78 Column flange - tension - group
55 FiRrd = 629,76 - 365,46 264,30 Column web - tension - group
4= 405,85 - 157,22 248,63 Front plate - tension - group
- 435,93 - 157,22 278,70 Beam web - tension - group
4 = 676,50 - 365,46 Front plate - tension - group
= 844,78 - 365,46 Beam web - tension - group

Fl,fc,Rd(S +2) "

FrweRd@+2+1) -
Frep.raE+2) - v2° Fyr
FrwbRd@+2) - 222 FijRrd
Frepra@a+2+1) - 221 Fir
FrwbRrd@+2+1) - y2' Fird
RESISTANCE OF THE BOLT ROW NO. 4

Component

Fit4,Rd,comp * Formula Fi4,Rd,comp
173,19 Bolt row resistance
Column flange - tension

Fuara = Min (FiRdcome)
Fufcra) = 226,08 226,08
Ft.we,Rd(4) = 208,24 208,24 Column web - tension
Feprdw) = 226,08 226,08 Front plate - tension
Fuwb.ra = 385,70 385,70 Beam web - tension
Bpra = 389,05 389,05 Bolts due to shear punching
VupRalp - 213 Figsa = 744,43 - 571,24 173,19 Welb panel l—)shear .
Fouems - 31° Fymo = 1137,17-571:24 565,93 CB3° Um;‘ ne f;z;ﬂffess'_on
Fosora - 51 Fira=1041,78" 571,24 470,54 Beam wir;)g- = rzz?‘s'f’“
Fewnr - 3+ Fyna = 755,25 571,22 g Celan:nn flange - thsioI:n
Btuigi-aisy = o Farg= 41158~ 205,78 205,78 i ge = tension - 3rUp
F . 331,96 Column web - tension - group
twe,Rd(4 + 3) ~ Eg Ff Rd = 537,74 - 205,78 -

. 227,61 Column flange - tension - group
FhRld--3421~ %o Fura” yoEL - e Column web - tension - grou
FrwcRrda +3+2) - 232 Fird = 677,77 - 363,00 Z;: ' ;; Column flange - tensiong. gr:up
F fp e ; 4 ' _
eRdl4+ 34241 23 1Fq'Rd ——-7!:075;0926 -5;1, 224 237,73 Column web - tension - group
v FiRrd™ ! 05.78 ; 231,00 Front plate - tension - group
i = 43;7122 - 209, 317,33 Beam web - tensi.on - group
Fwa.Rd(4 +3)- 23 1 523, 563,00 261,24 Front plate - tens_lon - group

teopaga +3+2) - 23 FiRe 624,24 - ’00 334,48 Beam web - tension - group
- % 363;’1 24 323,66 Front plate - tension - group
4,89 -571 535,10 Beam web—tensian - group

311,04
479,32

Fi.wc,Rd(4 +3+2+1) 7

Ft.ep,Rd{q +3) " 233 th,Rd
3 —
Fird =

FiwoRdia+3+2) - Zaz
1
Ft.ep.Rd(4 +3+2+1) 7 23

FiwbRd@a+a+2+ 1)~ 53 FiRs
LT ROW NO.5 componeﬂt

Fts.Rd,comp .
0,00 Bolt row resistance
217, 22
208, 24
226,08
385,70

RESISTANCE OF THE BO
Fi5,Rd.comp - FOrmula

Fisra = Min (ng,Rd,comp)
Fiicrae = 217,22

Frwcrds) = 208,24

Ftepras) = 226,08

Fiworas) = 385,70

Bpra = 389,05
Vup.ralf - 214 Fir

o shear punching
hear

compression
compression

389,05 Bohsduet
0,00 Web pane! - ©
o= 744,43~ 744,43 302,74 Column web ~
Bl T 297,35 Beam flange ™ o
Fempo - 51" Fyra = 1041,78" 744,43 10,82 geam web - Compreszl:_
Fewbra - ¥1° FiRrd = 755,25 - 744,43 912,79 Column flange - tensi
FifcRas + 4) - E44 FeRrd = 385,98 - 173,19 289,30
4F1j,Rd=462,49‘173’19 212,79
FiioRas+4+3) - 4 FiRI™ 591,76 - 378,97 301,56
Ft-WE,Rd(S +44+3) " Z‘sa Flj,Rd = 0'53 234, 62
FieRrds+a+3+2) - 242 Fird = 70,8 > 260, 69

88 - 53 212,79

Fiwerdis+4+3+2) - 54’ FiRra =
4’ Figra =9 159, 3%

group

Ftweras + 4) - 24

F‘-TB,Rd(S +4+3+2+1) 7
Fiwcrds ra+3s2+1” T4 Fird =
123
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E‘s'Rd-WMP - Formula
4
Fiastel - 5 Funa = 451,62 173,19 l;a:g.,,c.,m,, Componsnt
Lwb,Rd(5 +4) ~ s T ’ r42
Fo Rd(s oo s Fare® 564,92 - 173,19 391,73 Front plate - {ENSI0N - 9roUp
.Ep, + = = :
F F:,Rd(s o 243':"'-“"'570'01 378,97 291,04 Bl Welfons 0 1oL
whb, a+3) " o U2 )
Fu Rd(s st S 826,48 - 378,97 447,51 Front plate;* iensf S25P
4] - _ _ ’ -
. :. d(5+4+3+2) 242 Fird = 857,47 - 536,19 321,28 Beam web - tension - group
WoRd(5+4+3+2) " i g - tensi
oot 302 54 Fia= 100085 536,19 164,66 = B
Fth'Rd( *4*3+2+1)-Z41Fu.ﬂd= 1128,12 - 744,43 383,69 Frcmrtn “;"'Bb'mﬂsi.m-gmup
Sijiz (5rav3v2en)m 24 FiRIT 1409,71 - 744,43 665,28 2 plate - tension - group
MARY TABLE OF FORCES carn et _iepsn=gress
Nr h
i Fij,rd F F

1 541 ) t,fc.Rd t,wc,Rd FtepRd Ftwhb,Rd

Lo j08,24 223,42 08,24 226,08 585,10 22:5";" B
* aor ;57,22 226,08 208,24 226,08 385,70 226,08 i
o 05,78 226,08 508,24 226,08 385,70 226’08 s
< o1 173,19 026,08 208,24 226,08 385,70 226’08 il
CONN - 017,22 208,24 926,08 385,70 226’08 289'05
o _ECTION RESISTANCE FOR BENDING Mg R
M].Rd = Z hl F?j.Rd
Mtﬁd -/ 314,19 [kN'm] Connection resistance for pending

1,6d / Mjrd S 1,0 0,16 < 1,00 verified (0 [5'62)1

WELD

RESISTANC
E
Ay = 2
11545 [m]m Area of all welds [4.5.3.2(2
) . )
Awy = 6490 [m]rn Area of horizontal welds [4.5.3.2(2
)]
al welds (4.5.3.2(2
pect to the hor. [4.5.3_2()5]

)

2
6 [mM" Area of vertic

Ave = 505
Iy = 50820873 [mm'1 Moment of inertia of the weld arr
g8 ] axis
O.max=T.max = 20,82 [M]Pa Normal stress in a weld [4'5-3-2()5
]
M= -19,58 [M]Pa Stressin @ vertical weld [4'5-3-2(;5
]
e 0,00 [M]Pa Tangent stres® [4.5.3,2()5]
Bw = 0,85 Correlation coefficient [4'5'3'2(;
V[0 e + 3 (T )] Tl B 102 R e ot
Vo2 + 3+ 2m?)] £ ful(Bu'ive) 174 4heT s e
o < 0.9*./ym2 20,82 < 309,60 verified (0,07)
CONNECTION STIFFNESS g
:_‘]"’35“ = 4 [mm] washer thickness %6'2'6-3-22)]
hhead = 12 [mm] Bolt head height [6.2'6l3.(2)]
L"U‘ = 16 [mm] Bolt nut height [6:2:6:3‘(2;}
kb = 55  [mm] Bolt length 6.3.2.(1)
9= 5 [mm] stiffness coefficient Of bolts
STIFFNES
] LT ROWS
" ES OF BO . L ke b i
hj sum 22 937474
R i 667 360791
5 m 2 g3y 208792
A 196756

51
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k
3 ks ks Kertj kKemihj Keri hjz

Nr hj
4 261
& {8 2 76 51 1 319 83281
2 72 59 1 225 42913
[6.3.3.1.(2)]

keﬂ‘j =1 /(235 (1 '{ki.i))

Zeq = ¥ Keftj " / Zj Keti D

o= 418 [mm] Equivalent force arm

Keq = ¥ Kej i/ Zeq [6.3.3.1.(3)]
Keq = 5 [mm] Equivalent stiffness coefficient of a bolt arrangement

A= 4224 [mm?] Sheararea — [6.3.3.1.(1)]
p= 0,82 Transformation parameter B3-1-4:[6.2.6.(3)]
z= 418 [mm] Leveram 15.3.(7)]
ke = 5 [mm] Stiffness coefficient of the column web panel subjected to shear 6 3[2'2'5]
ke = stifiness coefficient of the compressed column web [6'3-2-(1)]
S = E 2 1 51 (1 [y + 1 1 1/ Kea) [6.3.1.(4)] .
Sjini = 89802,00 [kN*m] [nitial rotational stiffness (6.3.1.4)]
w= 1,00 stiffness coefficient of 2 connection 6.3 1.(6)]
Sj = Sjmi/ u [6.3.1.(4)] o
§j= 89802, 00 [KN'm] Final rotational stifiness 634.(4)]
Connection classification due to stiffness:

Sjig= 110667,20 [kN*m] stiffness of @ rigid connection (5.2.2.5]
Sjpin = 6916,70 [kN*m] stiffness of @ pinned connection [5.2.2.9]

Sj,pin < Sjini < Sirig SEMI-RIGID

WEAKEST COMPONENT:
COLUMN WEB PANEL - SHEAR

REMARKS

Plate height is too small.
The thickness of bracket web is less th

The thickness of bracket flange is less

ness of beam web

an the thick
of beam

than the thickness

Ratio O

o the code

Connection conforms t

v 0.3
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8.6. Jobb oldali talp_csomépont

sional 2015

Autodesk Robot Structural Analysis Profes
& Fixed column base design
Eurocode 3: EN 1993-
Design of fastenings in concrete

1-8:2005/AC:2009 + CEB Design Guide:

GENERAL

Connection no.:
Connection name:

GEOMETRY

1

Fixed column base

COLUMN dEA 260

Section:
L=

Column length

ationangle
umn section

ection
eb of col
e of column

ion fillet

5,00 [m]
0,0 [Ded] Inclin
250 [mm] Height of col
260 [mm] width of column §

8 [mrn] Thickness of the W
13 [mm] Thickness of the ﬂagé;t
= 24 [mm] Radius of co ns

Ac = 8680 [mm’] Cross—sectl?nal .aroft

104500000 [mm4] Moment of inertid

umn section
gection

fe=
Material: STEEL

fye = 265,00 [MPa] Resistance
fue = 430,00 [MPa] Yield strengt

hofa material

COLUMN BASE
s c00  [mm] '—‘?”gth
bpg = 300 [mm) W',dth
tpg = 35 [mml Thickness
Material: STEEL .
pal Resistance hofa material

o M
265,0 {MPa] Yield strengt

fypa =
fupd = 430100

126
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ANCHORAGE

The shear plane passes through the UNTHREADED portion of the bolt.
Class = 8.8 Anchor class

fyo = 640,00 [MPa] Yield strength of the anchor material
fuo = 800,00 [MPa] Tensile strength of the anchor material
d= 20 [mm] Boltdiameter

By = 245 [mm?] Effective section area of a bolt

A, = 314 [mm?® Area of bolt section

Ny = 2 Number of bolt columns

ny = 2 Number of bolt rows

Horizontal spacing eni= 450 [mm]

Vertical spacing evi = 70 [mm]

Anchor dimensions

L= 60 [mm]

Lz = 800 [mm]

Ly = 120 [mm]

La = 100 [mm]

Washer

lwa = 50 [mm] Length

bwd = 60 [mm] Width

twd = 10 [mm] Thickness

WEDGE

Section: IPE 100

lw = 100 [mm] Length

Material: STEEL 43-245

fyw = 245,00 [MPa] Resistance

MATERIAL FACTORS

YMo = 1,00
YM2 = 1,25
YC= 1,50

Partial safety factor
Partial safety factor
Partial safety factor

SPREAD FOOTING

L= 1500
B = 1500
H= 900
Concrete

Class

fek = 20,00
Grout layer

tg =

[mm] Spread footing length
[mm] Spread footing width
[mm] Spread footing height
c20
[MPa] Characteristic resistance for compression

30 [mm] Thickness of leveling layer (grout)

feg= 12,00 [MPa] Characteristic resistance for compression

Cia= 0,30 Coeff. of friction between the base plate and concrete
WELDS

ap = 4 [mm] Footing plate of the column base

aw = 4 [mm] Wedge

LOADS

Case: Manual calculations.

Nijed = -215,00 [kN] Axial force

Vigdz = 100,00 [kN] Shear force

MiEday = 90, 00 [kN*m] Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE
EN 1992-1:[3.1.6.(1)]

13,33
24,34

fcd =

fj =

c=t ‘/(fyp/(yfi*‘!MO))
c=

Derr =

lofr =
Acp =

Act =

Frdu = Acu*fcd*\/(AcﬂrAcD) =
3*Aco*fe
Frou =

Bi =

fjd = ﬁj*Frdu/(beﬂ’*[eﬂ)

26,67 [MPa]

fia =

Acy =

Ferai = Acifid
Ferdn =2677,74
Feray =11 66,75

COLUMN

FLANGE AND

WEB IN

COMPRESSION

CL=

Wel‘y =

MC.Rd,y =

hty

Fererdy = McRdy I hiy
932,

[kN]
[kNI

00

238

Fc.fc,Rd,y =
RESISTANCES
Njrd = Ferdn
Njrd =
Fcray = min{FcRdy:
Fcray =

TENSION ZONE

STEEL FAILURE
Ap =

fub =

Beta =

FLRd.s1 = beta*O.Q*fub

Firdst = 119,95
1,20

YMs =

fp = 640, 0
Ft.Rd‘sz = fyb*Ab/YMs
Firas2 = 130,67

Ft.Rd.s = min(F(,Rd.s1-

(kNI

FLRd,SZ)

Firas =

1750,12 [kN]
0,67

100415 [mm’]

43753 [mm’]
Bearingd resistance
Bearing ré

§36000 [m
221,54 [kN
[mm

ssive resistance

[MPa] Design compre
resistance under the base plate

[MPa] Design bearing

67 [mm] Additional width of the bearing pressure Zone

Effective width of the
146
[mm] ine flange
Effective length of th
300 S €
[mm] the flange
43753 r!;m Area of the joint between
| foundation

39377 [mm . .
7 [ 2] Maximum design area of load distribution

ce of concrete

Bearing resistan
for compression

Reduction factor

g resistance

a for compression
nding My

Design bearin
Bearing are
Bearing ared for bel
te for compression

of concré
te for bending My

sistance of concré

gection class
I

m?] Elastic section modu ‘ |
*m] Design resistance of the section for pending

] Distance petween the centroids of flanges

gsed flange and web

he compre
ON ZONE

of t
OMPRESSI

677,74 [KNJ
F.;,fc,Rd.v)
932,

*Apfym2
Ancho

o pPal Y!

bearing pressure Zzone under
bearing pressure zone under

the base plate and the

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]

[6.2.5.(3)]
EN 1992-
1:[6.7.(3)]
EN 1992-
1:[6.7.(3)]

EN 1992-1:6.7.(3)]
[6.2.5.(7)]

[6.2.5.(7)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]
[6.2.6.7.(1)]

[6.2.6.7.(1)]

[6.2.8.2.(1)]

sion zone [6.2.8.3]

[Table 3.4]
[Table 3.4]
[3.6.1.(3)]

[Table 3.4]

CEB [3.23.2]
CEB[9.2.2]

ceB[9.22]
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PULL-OUT FAILURE

fl= 20,00 [MPa] Characteristic compressive strength of concrete EN 1992-1:[3.1.2]
fag = 0.7%0.3%afyc
1,0 [MP . ; , EN 1992-
Fry = Design tensile resistance
otd 3 a g 1:8.4.2.(2)]
_ 1,0 Coaeff. related to the quality of the bond conditions and concreting EN 1992-
LIk 0 conditions 1:[8.4.2.(2)]
N2 = 1.0 Coeff. related to the bar diameter EN 1992-
0 1:[8.4.2.(2)]
fod =
2.25"n1" 2" fad
fog = 2,32 [MPa] Design value of the ultimate bond stress EN 1992-1:[8.4.2.(2)]
her = 800 [mm] Effective anchorage depth EN 1992-1:[8.4.2.(2)]
Firap = T*d*her*foa
Firep= 116,66 [kN]  Design uplift capacity EN 1992-1:[8.4.2.(2)]
CONCRETE
CONE
FAILURE
her = 477 [mm] Effective anchorage depth CEB [9.2.4]
NRkc = 7.5[Nu'b/mmu'b]'fck*hef1'b
Nric = 349,06 [kN] Characteristic resistance of an anchor CEB [9.2.4]
Scrr\; = 1430 [mm)] Critical width of the concrete cone CEB [9.2.4]
CorN = 715 [mm] Critical edge distance CEB [9.2.4]
Acno = 2820000 [mm?] Maximum area of concrete cone CEB [9.2.4]
Acn = 2250000 [mm?] Actual area of concrete cone CEB [9.2.4]
YaN = Agn/AcNo . )
YAN = 0,80 Factor related to anchor spacing and edge distance CEB [9.2.4]
c= 525 [mm] Minimum edge distance from an anchor CEB [9.2.4]
WysNn =07+
0.3*clceen=1.0
_ 0, Factor taking account the influence of edges of the concrete member on the CEB
WsN = 92 distribution of stresses in the concrete [9.2.4]
Yec,N = (1)6 Factor related to distribution of tensile forces acting on anchors [SC.:?EE
YWre,N = 05+
heimm]/200 = 1.0
1,0 : CEB
Yre N = 0 Shell spalling factor o [9.2.4]
1,0 Factor taking into account whether the anchorage is in cracked or non- CEB
Yuer N = 0 cracked concrete [9.2.4]
EB
YMc = Ge é Partial safety factor [3_2%_1]
Ft,Rd,t{:] = ’
N *Wan® *Pee,N™ N Y ucrNYM X
Rkg WAN YN lach retl e ) 118, 6 [kN Design anchor resistance to concrete cone EN 1992-
Firdc = 6 ] failure 1:[8.4.2.(2)]
SPLITTING FAILURE
e 800 [mm] Effective anchorage depth CEB [9.2.5]
Nekc’ = 7.5[N*2/mm® ] facher' "
NRic® = 758,95 [kN] Design uplift capacity CEB [9.2.5]
SerN = 1600 [mm] Critical width of the concrete cone CEB I9.2-g]
Corn = 800 [mm] Critical edge distance CEB [9-2'5]
Acno = 3423500 [mm? Maximum area of concrete cone CEB [9-2-5}
Acn = 2250000 [mm?] Actual area of concrete cone CEB [9-2-
AN = Acn/A : 3
:jA o e 0,66 Factor related to anchor spacing and edge distance CEB [9.2.5]
s 525 [mm] Minimum edge distance from an anchor CEB [9-25]
wsn = 0.7 + 0.3*c/cern £ 1.0 CEB
0, Factor taking account the influence of edges of the concrete member on the 2.5]
Wal = 90 distribution of stresses in the concrete [9-4
129
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0, Factor taking account the influence of edges of the concrete member on the CE
B
[9.2.5]

WsN = e i
90 distribution of stresses in the concrete
CEB

= 1, e
YeeN = 00 Factor related to distribution of tensile farces acting on anchors
[9.2.5]

yren =05+

he{mm]/200 = 1.0
CEB

1,0 :
0 Shell spalling factor

[9.2.5]

racked or non- CEB

Yre,N =
king into account whether the anchorage isin ¢
[9.2.5]

Ve = 1,0 Factorta
T »
0 cracked concrete

YhN = (h/(2*hef))m <
1.2

YhN =

CEB[9.2.5]

0, 68 Coeff. related to the foundation height
CEB [3.2.3.1]

2,16 Partial safety factor

YM,sp =
Fird,sp = NRk.co*‘}’A,N*liJaN*‘-Pe:.N*‘i’re.N*q]UU-N*‘Ph.N/\'M.SP
ce to splitting of concrete CEB [9.2.5]

Firdsp=141,13 [kN] Design anchor resistan
TENSILE RESISTANCE OF AN ANCHOR
Firg = min(Firos » FLRdp Firdc s Fird.sp)
Fira= 116,06 6 [kN] Tensile resistance of an anchor
BENDING OF THE BASE PLATE
Bending moment Mjgdy
150 [m
150 [mm] Effect
95 [mm)] Distanc
12,17 [kN'm] Plastic resis

M _ 12,17 [[.;N*m] plastic resist
i pl2Rd = 510,02 [kN] Resistance of 8 plate
Fr oy = J45,47 [KN] Resistanc® i
T2Rd = 33,33 [KN] Resistance of a plate for mo
[6.2.4]

Frard =
Fupiray = Min(FT.1Rd Frord: FT. Rd) ance of a plate

\ s

Fipray = 23333 [kN] sion resista . ONE

RESISTANGES OF SPREAD FOOTING IN THE TENSIO

Bowg, = |

ey =2 ;l;'-Rd;B [kN] Resistance of a column pase in th

K

ITY CHEC 08 <1 00 verified (0,08)

it | [6.2.8.3]
[6.2.8.1.(2)]

e eccentricity
[6.2.8.1.(3)]
[6.2.8.3]

(0,80)

m] Effective length for a single bolt for mode 1 [6.2.6.5]
ive length for @ single bolt for mode 2 [6.2.6.5]
e of a bolt from the stiffening edge [6.2.6.5]
tance of a plate for mode 1 [6.2.4]
ance of @ plate for mode 2 [6.2.4]
for mode 1 [6.2.4]
for mode 2 [6.2.4]
de 3 [6.2.4]

Ieﬂ'_1 =
|cf|',2 =
m=
Mpi,1.Rd =

e tension zoné [6.2.8.3]

FT,Rd,y

CONNECTION CAPAC

Njea / Njrd = 1,0 (6.24) ‘
419 [mm] Axial forc
Lever arm FcRrdy

119 [mm] - Freoy
225 [ziﬂ]] Lever R e for bandice verified
111,97 [k m

Migay / M;Rd.y <1,0 (6.23)
LATE

€y =
chy =
Zty = .
. ection ré !
Conn 0,80 < 1,00

Mj,Rd.y =

[Table

SHEAR
BEARING PRES he directioﬂ of shear 3.4]
Shear force VjEdz u [Table
3.4]
; able
. erpenducularl)’ to the v 3.4]

Udz =

(6.2.2.(7)]

ke =

aA*
F1,Vb‘Rd'z =K1 ,z*()'-b,z*fup d tp

I ym2

F1ybraz =602/ 00 [kN]
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SHEAR
OF AN
ANCHOR
BOLT
p =

Awp =

fub =

0,25
314
800,00
YM2 = 1,25
Faubra = et fun™Avo/im2

[mm’]
[MPa]

FauvbRrd =

ay= 2,00

Meys = 0,21 [kN*'m]
= 58 [mm]
YMs = 1,20

FvRrasm = conr*Mek s/ (Ism*1Ms)

|5rn

FV.Rd.sm =
CONCRETE PRY-OUT F

256,30
2,00
2,16

Nrkc =

ks =

YMe =

FvRrdep = ka*Nrk.o/tme

= 237,32 [kN]

FV.Rd.cp

CONCRETE EDGE FAILURE

Shear force Vjedz

0
VRk.c.z =

YAVz =

WhVz =

Y.v,z =

Wuer,V,z =

YMc =

Fyrdez =
VRk,c,zO*l*lAlvlz
l*)‘-\"'-2*1}’u::r,\l.zn”‘ﬁ'l\.'lc
Furdez = 390792

SPLITTING
RESISTANCE

Cf,d = 0y
NC.Edz 215,00 [k
Frrg = Cra"NcEed
Firg =

BEARING
= .4*|w*bw2

4,50

’

FV‘Rd‘wglz
FV.Rd_wg‘z =

SHEAR CHECK

49,86 [kN] Shear resistance of
Factor related to the fast

Charact
Lever arm length

Partial safety factor

6,17 [kN] Shear resistance of

AILURE

Concrete I

* *
fpnv.z WsVi2 YPec V2

PRESSURE OF
*fck/YG
102+

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

Coeff. for resistance calculation F2vbRd

Area of bolt section
Tensile strength of the anchor material
pPartial safety factor

[6.2.2.(7)]
CEB[9.3.2.2]
CEB[9.3.2.2]
CEB[9.3.2.2]
CEB[3.2.3.2]

a bolt - without lever arm

ening of an anchor in the foundation

eristic bending resistance of an anchor

a bolt - with lever arm CEB[9.3.1]

CEB [9.2.4]
CEB[9.3.3]

esign uplift capacity
CEB [3.2.3.1]

[kN] D
d to the anchor length

Eactor relate
partial safety factor
CEB[9.3.1]

esistance for pry-out failure

CEB

sistance of @n anchor [9.3.4.(a
)

CEB
[9.3.4]

‘ CEB
n thickness [9.3.4.(c
)

e influence of edges parallel o the shear [9-32'_5(3
)

{ when different shear CEB
rs in @ group [9.34.(e
)l

CEB
[9.3.4.(f)
]

955 [k terisfic re
52N Characte

r spacing and edge distance

- Factor related to ancho

Factor related t0 the foundatio

actor related to th
load direction

i effec

actor taking account a_grc_:up
If:nads are acting on the individual ancho
which the shear load is applied
CEB
ent used 19.3.4.(g
)]
CEB

(3.2.3.1]

Factor related 10 the angle at

i m
Factor related t0 the type of edgé reinforce

partial safety factor
CEB [9.3.1]

6.2.2.(6)]
[6.2.2.(6)]

[6.2.2.(6)]




0s a B

VjRd.z = Np"mi
VFR 2 ;’; lmm(Ftvb.Rd,z, FavbRd» FvRdsm FuRden
i.Rd, = r 5 i i ance
2 85 [kN] Connection resistance for shear

Vigdz ! Virgz = 1.0

WELDS BETWEEN THE COLUMN AND THE
‘t’ =‘ 144,07 [MPag] Normal stress in a weld
144,07 [MPa] Perpendicular tangent stress
) 0,00 [MPa] Tangent stress parallel to Vigdy
; 55,56 [MPa] Tangent stress parallel to VjEdz
Pw = 0,85 Resistance-dependent coefficient
o /gO.Q*fulmz))s 1.0 (4.1) 0,47 < 1,00
V(o + 30 (o + ) ) 10 @07 € 1
V(o2 + 3.0 (ea? + T 2) / (R(Bu2)) 1.0 (4.1)0,68 < 1,00

Tyl =

Tzl =

<

CONNECTION STIFFNESS

Bending moment M;edy
Effective widt

146 [mm]
ffective lengt

B
lon = 300 [mm] E
K1ay = Eo™(Derlen)/(1:275°E)
19 [mm] stiffness coeff. of comp
lor = 150 [mm] Effective length for a single
m= 95 [mm] Distance of a bolt from
Kis, = 0.850%Ter"tp /(M)

finess coeff. of the

6 [mm] Sti
245 [mm] Effective anc

ressed concrete

Kiay =

pase plate subjected

k 15,y =
horage depth

Ly =

kisy = 1.6*Ab/lb
2 [mm]

stiffness coeff. of an anch

;\.gly: 0'52
Siimiy = 22777, 95[KN
128535, 00[K

Sirigy =
Sinis < Sisgy SEMIRIGID [5.2.2.52)

Kty =

WEAKEST COMPONEN
FOUNDATION - pyLL-OU

Connection confor

h of the bearing P
h of the bearing pressure 20

or subjected 10 tens

FuRdcz) * Furdwgz * Fird
CEB [9.3.1]

0,52 < 1,00 verified

BASE PLATE

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
verified
verified
verified

bolt for mode 2
the stiffening edge

to tension

jon

ressure zone under the flange [6.2.5.(3)]
ne under the flange [6.2.5.(3)]

[Table 6.11]
[6.2.6.5]
[6.2.6.5]

[Table 6.11]
[Table 6.11]

[Table 6.11]

[6.2.2.5.(2)]
[Table 6.12]
[5.2.2.5]
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