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Kéthajos acélszerkezetii esarnoképiilet terve Nagy ]_.1‘11\‘1-

1. Bevezetés

A feladat targyat képez6 csarnokszerkezetek a megbizas szerint kdzvetlenil egymas
mellett épiilnek fel, egymassal csuklds kapcsolattal. Méreteket és elrendezéseiket
Megbizé, a SZIE-YMEK ipari épitSi igények mentén hatdroztdk meg. A megbizashoz
épitész szakagi vazlattervet, mileirast és pontos szakagi tervezdi programot kaptam,

mely elvarasaival minden szerkezettervezési részletre kiterjedt.

Terveimben ezért az altalam tervezett szerkezetek tervezési hatarait feltlintettem,
épitészeti funkcidi, esztétikai megjelenése, illetve kapcsolati kidolgozottsaga minden

esetben épitész szakagi részlettervhez igazodik, melyet szintén feltintettem.

1. Acél csarnokszerkezet

_ Altalanos kialakitas: kéthajés foldszintes, daruzott hoszigetelt ipari csarnok
méretezés szerinti anyagokbdl és szerkezeti kialakitasokkal.

- 1.1. Méretelrendezés:
Csarnok hét kereteretallasbdl &ll, tengelytavolsaga: 6,60 méeter.
A f6hajo teljes belmagassag: 9,95 méter , véllmgassag: 7,4 méter
Mellékhajo teljes belmagassag: 4,85 méter , valmagassag: 4,4 meter

F6hajo oszlopainak tengelytdvolsaga 18 meter, a mellékhajo oszlopok

tengelytavolsaga 6,00 méter

[




Kéthajos acélszerkezetii csarnoképiilet terve Nagy Ii',rik-

Daru sinkorona magassaga: 5,00 méter
Teherbirdsa 5,00 tonna (részletesen Id. Szamitasi melleklet III. — daru

meéretezeés)
Tengelytavolsag: 16,00 méter

- 1.2. Felhasznalt anyagok, kapcsolatok

Keretldabak, gerendak, szelemenek: S 235
Fels® trapézlemez: LTP 45/0,7
Alaptestek betonmindsége: C20/25 — XCl1-24-F2

Szerkezeti laposacélok, csomdlemezek: 5235

Kapcsolatok:
_ 1. osztalyl kétoldali sarokvarratok, gyartaskor
- a = 0,7 v gyokmérettel, a hegesztések végigmend

illet6leg helyszini

kapcsolatoknal
hegesztések (pontszerd hegesztéseket nem terveztlink).
Csavarkapcsolatokndl a terveink szerinti méretl és darabszamu hatlapfejl

nyers csavarokat alkalmaztunk (+ csavaranya és alatét). Furat minden

esetben a d+1 méretkiirashoz igazodik.
- Kapcsoléelemek: méretezés szerinti  laposacél elemek, a rogzitd

csavarkapcsolatok helyein ¢ = d+1 (mm) furattal.

- 1.3. Keretszerkezetek:

Keretoszlopok: HEA 400 —as melegen hengerelt acélszelvények
Keretgerendak: IPE 500

Falvazoszlopok: HEA 200

Mellékhajo oszlop:HEA 300

Mellékhajo gerenda:IPE400




Kéthajos acélszerkezetii csarnoképiilet terve Nagy Erika-

Szelemenek: Z 200 vékonyfald acélgerendak 1600 mm-es tavolsagokkal,
mellékhajénal Z 200 2,5 mm vig. acélgerendak 600 mm-es tavolsagokkal
TetSburkolat: hdszigetelt LINDAB LTP 45 trapézlemez — Id. A-4 terven.
Falburkolat: hészigetelt LINDAB LV20 trapézlemez — Id. A-4 terven.

Az oszlopok és gerendak hegesztett és csavarozott kapcsolatokkal csatlakozo,

acélszelvények (A-3 terv).

A darupalyatarté HEB 320 szelvenyt tartd rovidkonzolok (IPE 400) kiékelve

csatlakoznak rendre az acél keretoszlopokhoz (toldast Id. 6-os csomoponti

részletrajzon).

A szélracs, illetve a hosszmerevités szerkezeti kialakitasa (A-5 rajz) tervink

szerint 20 témor koracél rudakkal torténik majd, hegesztett €s csavarozott,

csomdlemezt alkalmazé kapcsolatokkal.

Falpanelek: hdsszigetelt LINDAB szendvicspanelek beépitése, oszlopokhoz
torténd rogzitése ,U” vékonyfall szelvényekkel és specidlis profilokkal épitész

szakagi részlettervek szerint torténik.

- szakagi részlettervek szerint kialakitandok.

- 1.4. Alapozasi szerkezetek:

A Megbizé éltal rendelkezésemre bocsatott talajvizsgalati mellékletben
(furasszelvény) — A-6 terv alapjan az alapozasi sik a fagyhatar alatt van a
teherhordé talajon — A, = —1,50 m (padiévonal = + 1,00 m) lett felvéve,

talajvizre szémitani nem kell.
Az oszlopok alatti vasbeton témbalapok geometriaja méretezés szerint készllt.

Alaptesteket talpgerendaval kell dsszekétni a sziillyedés csokkentése miatt.

Betonmin&ség: C 20/25Lehorgonyzasi csavarok : ¢30/600 betonacél,

felsé végén 100 mm hosszon M27 csavarkapcsolatra torténd kialakitassal.
4




Kéthajos acélszerkezetii csarnoképiilet terve Nagy Erika -

Aljzatbeton: 5 cm vastagsagu C 12/15 mindségli betonbdl késziilhet a

megfelelGen toméritett (Try = 90%) altalajon /kavicsagyon.

Burkolati rétegz6dés, szigetelési utasitasok a terveinkhez kapcsolddo épitész

2.4. Feliiletvédelem

Feliilet elGkészités: Sa 2,5 fokozat
1 rtg. 75mm sziirke Gehopon Ex-Zink

Rétegfelépités:
2.rtg. 75 mm voérgsbarna Gehopon EXE1-20+EXE34
3.rtg. 50 mm Wierengen ACU M8+DX4
Acélszerekezt szine: Brillians kék RAL 5007

1 éras tlizallésag biztositasa Porotherm Steel
t{izvédd bevonattal ( vagy azzal egyenértéki
anyaggal )

Acélszerekezet tlizvédelme:

2. Felhasznalt irodalom, szabvanyok

-EN 1990 EUROCODE 0 A tartdszerkezeti tervezés alapjai
-EN 1991 EUROCODE 3 Acélszerkezetek tervezése
-EN 1992 EUROCODE 2 Betonszerkezetek tervezése

Munkam soran tobb szakdgi méretezé programmal készitettem rész- vagy teljes

modellt, melyek segitették munkamat:
. Terveimet AUTOCAD 2010-es verziéjaval készitettem el — ,AUTODESK Oktatoi
valtozattal” ellatott szoftverrel;
. Szamitassomban a tehermodellt és az erfjatékot, valamint a
teherkombinacidkat AXIS VM 12 Hallgatéi kiterjesztés(i statikai méretez§
programjaval épitettem fel és ellendrizem. A mértékado értékek kivétele

csomoponti szamitasaim alapja.




Kéthajos acélszerkezetdi csamoképiilet terve Nagy Erika-

. Tet8szerkezeteim méretellendrzését DIMROOF 3.5 programmal végeztem
(LINDAB Tervez&i portdlrdl jogtiszta formaban) — modelleim a szamitasban

megtalalhatdak;
- A tartészerkezeti  modellt  egy keretdlldisra ROBOT  structural

programcsomaggal vegeztem.

Kecskemét, 2015. Junius
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Epitomérnoki Intézet

Cim: 1146 Budapest, Thokoly ut 74.

Tel.:+36-1-252-1270

e-mail: epitomerndki.intezet@ybl.szie.hu

Részletes feladatkiiras

Nagy Erika

Levelez6 Epitomémdk
hallgato részére

Kéthajos, daruzott ipari csarnok tervezese

cimii szakdolgozatdhoz

Feladat leirasa

Megtervezend6 egy kéthajos, daruzott, acélszerkezetil, hoszigetelt ipari csarnok.

Geometriai kialakitas, terhek

A csarnok hét keretallasbol 4ll, a keretallasok tavolsdga 6,60 m (1 — 7 tengelyek).

A csarnok fohajo oszlopok tengelytavolsiga 18,00 m (A és H tengelyek), a mellékhajé
oszlopok tengelytavolsaga 6,00 m (H — K tengelyek).

A csarnokba telepitésre keriil§ daru (A és H tengelyek):

tengelytavolsaga : 17,00 m,
sinkorona magassaga: ~5,00 m,
teherbirasa : 8L

A csarnok féhajo belmagassagat a telepitésre keriil6 daru a.lapjé.n kell ’meghatérozni.

A csarnok f6hajo vall tengely magassaga ~7,40 m, a gerincmagassag ~9,10 m, a tetd lejtése
=72,

A mellékhajok véll tengely magassaga ~4,40 m, a tetd lejtése ~7°.

A csarnok hdszigetelt.

A terheket a vonatkozé szabvanyok, eléirasok és iranyelvek alapjan kell felvenni.

Budapest, 2015. majus 28.

%W&&L M a’%
Horvath Katalin
bels6 konzulens
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Nagy Erika
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A szakdolgozat beadési hatarideje: 2015. junius 05., péntek 12%

Budapest, 2015. majus 28.

Dr. Dombay Gabor
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VII. Csomépontok méretezése
VIII. Kiegészité szamitas:alapok

Készitette: Nagy Erika
SZIE-YMEK, levelezdtagozat
Neptun kéd: D8WK20
Konzulens: Horvath Katalin




Acélszer

kezetli csarnok méretezése

A

| j |
| | |

N—

14 rd Ll i

Keret terhek
g’ II I ” l l I
axis-badl
. k
Rétegrend mértek.egy —o
m
kiils6 trapézlemez LTP45/0.7 gktl:=0.07
z szelemen Z200 gz:=0.072
hészigeletelés 15 cm ghsz:=0.12
parazaro félia 0.1 cm gsz:=0.014
bels6 trapézlemez LTP45/0.7 gbtl:=0.07
wjm t:=6.6 m tz:=1.6 m

Pburkolat :=t - (gktl+ ghsz + gsz + gbtl) +

EL-_‘?.E)_=2105
iz

kN

m




Acélszerkezet(i csarnok méretezése

Fg:=5 kN
Hoéteher (vetiileti teher) A:=400 m

.sk:::l_QS—kA__._..lﬂ: 1.25 ©n:=0.8 0°<a<30°

400
Ce:=0.8 szeles
Ct:=1.0
5:=Ce-Ct-u-sk=0.8

3 kN

Pskl:=1t-5=5.28 i{\f_ P3k2:=.'_P-32—k-];-=2.64 —T';‘

e




Acélszerkezet(i csarnok méretezése

Szélteher
Terepkategoria IV

z:=7400+ 250+ 200 + 45+ 1100 =8995 mm

szél torlonyomas gpz:=0.2955
cpe:=0.2 wek := gpz - cpe =0.059
cpi:=—0.3 wik = qpz-cpi =—0.089

I; !I - - I;..l #r

15 m-nél kisebb épliletnél
cs:=1
cd:=1

SZEL
g S . Wy \l/
. . S
| i G

I
el - j

i
e/a

e:=z2-2=17990 mm
b:=39600 mm

£ = 1799 mm
10

e
-_1— =4497.5 mun

e
; =8995 mimn




Acélszerkezet(i csarnok méretezése

u!u ’ a:=7 t:= 6'6 m

5° epeld:=—0.6
15 ° epelQ':=—0.4

:: [ (epel0’—cpel0)) (a—5)+ (cpel0)=—0.56

15—=5
, EN
5°  e¢pe.10:=—0.6 Puwesz0Ik’:=t+-qpz-cpel =—1.092 g

15 ° epe.10:=0.0

epez e [ (cpe10'=cpe-10)) (_5) 4 (cpe.10)=—0.48
15-5 ) o
Pwesz0Ik:=t-gpz-cpe2=-—0.936 —
m
3" zéna a:="7 t:=6.6 m
5° cpeld:=0.2
15 ° epell':=—1
cpel := ((cpel0’—cpel0) ), (a—5)+ (cpel0) =—0.04
15—5 )
kN

5° c¢pe.10:=—0.6 Pwesz0Jk':=t-gpz-cpel =—0.078 —

15 ° cpe.10':=0.0

((cpe.10'—cpe.10)\ (,_ 5) (cpe.10)=—0.48

cpe2:=
15—5 N
Pwesz0Jk:=t-qpz-cpe2=—-0.936 —
m
"H" zéna a=T t:=6.6 m
5° «¢peld:=-0.6
15 ° cpel0’:=—0.3
(tpel — f (("pelﬂ — CPEIO) \ . (a —_ 5) + ((ypelO) =—-0.54
\ 15-5 )
kN

5° epe.l0:=0 PweszOHK' :=t-qpz-cpel =—1.063 ——
m




Acélszerkezetli csarnok méretezése

{ (cpe.10’—cpe. 10) ) . (0—5) + (cpe_lo) =0.04

cpe:=
b 15—-5
kN
PweszOHk:=t-qpz-cpe2=0.078 —
m
“F" zéna a=T7 tf:=1.1975m
5°  cpelld:=—1.7
15 ° epell’:=-0.9
epel = [ (cpel0’—cpel0) ) (,_5) . (cpe10)=—1.54
15—5 )
kN

5° epe.10:=0 PweszOFk':=tf-qpz-cpel =—0.545 —

15° e¢pe.10:=0.2

cpe = ( (¢pe.10’—cpe. 10)\ (a—5)+ (cpe.10)=0.04
\ 15-5 )
kN
PwenyOFk:=tf-qpz-cpe2=0.014 g
"G" zéna a:i="T tg:=5.4025m
5° cpelD:=—1.2
15 ° cpel0’:=—-0.8
cpel := ( (Cpelof-— cpelO) \ . (a— 5) + (cpe]()) =-1.12
5-5 )
kN

5° cpe.10:=0 Pwesz0Gk':=tg-qpz+cpel =—1.788 —

15 ° c¢pe.10":=0.2

cpe = ( (cpe.10"—cpe. 10)) «(a@—5)+(cpe.10)=0.04

15—=956

ow"";'yOGA’ = tg . qu - (!pe2 - 0.064 ;UN
K11’




Acélszerkezetii csarnok méretezése

Eal

z=8995 mn
d:= 18000 mmn

£ —0.4997 t:=6.6 m
d

1 e¢pelD:=0.8
0.25 cpel0’:=0.7

epel = [{cPel0—cpel0)\ (2 4 o5) | (cpe107)=0.7333
1-0.25 d )
. EN
Pwesz0Dk’:=t-qpz-cpel =1.43 —
"E“ ZE'IE E
1 ¢pel0:=—-0.5
0.25 cpel0’:=—-0.3
Cpel = { (CPE].O — Cpelo )\ . ( 4 _ 0-25\ + (cpel(]') ——0.367
1-025 ) \d )
kN
PwenyOEk':=t-gpz-cpel =—0.715 —

H iranve Kiilsé 3HK

e:=z+2=17990 mm

£ —-1799 mm
10

% =4497.5 mun

e
—=899H mmn

2
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Acélszerkezet(i csarnok méretezése

SZEL

Nagy Erika

e G OB
ef2
F
~ 1
IG
% -
e " !
0.,"10
"H" zona =T t:=0.905 m

5° ¢pel0:=—0.7
15 ° ¢pel0’':=-0.6

cpel := ( (Cpelo _Cpelﬂ) \ . (Ct—5) + (CPEIO) =—0.68

15—5
PweszOHEK':=t-qpz-cpel =—0.182 il
(11
"I" zéna =T t:=5.695 m
5° cpelD:=—0.6
15 ° cpel0’:=—0.5
cpel = {(cPEIO —CcpElO)) ey | (cpel0) =—0.58
\ 155
kN

PweszIk':=t- qpz-cpel =—0.976 L




Acélszerkezetli csarnok méretezése

Eal

o‘daln'ézetetdesetéﬂ e::z-2= 17990 mm

b:=18132 mm

. T e _.
Szél . | a i B c h _5-_3598 mm
[
A A A o ta:=0.298 m
.@1: 9450 —O |
}--} keretdlidsok tivolsiga t
L1} e ” Z :' :

cpelO:=—1.2
cpelQ’:=—1.2

epel = ( (cpelO —CPeIO)\.(a_5) + (cpel0)=—1.2
" 15-5 )

PweszAk':=ta-qpz-cpel = —0.106

cpeld:=—0.8 tb:=6.302 m
cpel’':=—0.8

cpel = ( (epel0 —(35P€10) \ (a—5)+ (cpelO) -—0.8
15—

PweszBk':=tb-qpz-cpel =—1.49

Belsé nyomas Nincs informacié, hogy hova keriiinek a nyilasok
cper:=0.2 t:=6.6 m
Pwinyk:=t-gqpz-cpei=0.39 kN

m
-8-




Acélszerkezet(i csarnok méretezése

B I rr r -,
cpetr:=—0.3

Pwiszk :=t - qpz - cpei =—0.585

m

t:=6.6 m




Acélszerkezet(i csarnok méretezése

Z szelemen terhek
Rétegrend a=7 t:=1.6 m
kiils6 trapézlemez LTP45/0.7 gktl:=0.07
z szelemen Z200 gz:=0.072
hdszigeletelés 15 cm ghsz:=0.12
parazaro folia 0.1 cm gsz:=0.014
belsé trapézlemez LTP45/0.7 gbtl:=0.07
Allando terher
kN
Pgk:= (- (gktl+ gbtl+ ghsz + gsz)) + (gz) =0.5104 —
a<10° nem kell redukalni
Hoteher (vetileti teher) A:=400 t:=1.6 m
sk:= 1.25+ﬂ=1,25 p,::O.S 0 ‘ca<30°
400
ce:=0.8 szeles a:=7
ct:=1.0

s:=ce-ct-pu-sk=0.8
kN

Psk:=t-5=1.28 i
m

s ra r - 74
Keresztiranyu - Kiilso

e:=2z+2=17990 mm

€ - 1799 mmn

10

£ = 4497.5 mm

szél torlonyomas qpz:=0.2955

-10 -




Acélszerkezet(i csarnok méretezése

LU EII ’

5° cpel0:=—17
15 ° cpel0':=—0.9

-

apal { (cpel0’— cpel0)), (a—5)+ (cpel0)

_oms Y

-:t-qu-cpel:
m

sl ,
o Pwestk..
5° c¢pe.10:=0
15 ° cpe.10":=0.2
.10'—¢ 6.10)\. a——5)+(CP
cpe2:= ( (cpe-1 P (
t 15—95

——1.12

Pwessz’. .= {.qpz-cpel =—0.53

10)=0.04
; (a__f,) + (cpe.lO)
Pwenka: — 1 qpz-cpe2=0.019




Acélszerkezet(i csarnok méretezése

Hossziranyu - Kilso

e/10
2 e |
d G
N a
7] G
- H ]
F
ef2
o 2 Z;' na =T t:=1.6 m

5° c¢pel0:=—1.6
15 ° cpelQ’':=-—1.3

(:pel::((r:pelﬂ _CPEIO)\'(03_5)+(C'p610):—1.54

15—5

5° ¢pelD:=—0.7
15 ° cpel0’:=—0.6

PweszFk':=1-qpz-cpel =—0.728

a:=7 t:=1.6 m

e ( (cpel0’—cpelD)) -(a—5) + (cpel0) =—0.68

15—5

“’Ill z r

5° cpelD:=—0.6
15 ° ¢peld’:=—-0.5

PweszHE :=1-gpz-cpel =—0.322

a: =T t:=1.6 m

cpel := ({eppl0 —Epel0) \, (a—5) + (cpel0) =—0.58

15—5 )

PweszIk':=t-qpz-cpel =—0.274

7L

T

m




Acélszerkezet(i csarnok méretezése

llEl " r
$:=1.6 m

cpei:=0.2
kN

Pwinyk:=1-gpz- cpei=0.095 7
m

BE] " e

cpet:= TR

Pwiszk:=t-qpz-Ci

pi= 1.35

vs:= 1.

1.ULS onsuly+ 4+sz€éIn omas
o( pwenyFk+ Pwiszk

Pul :=(ygsup- Pgk)+ (78 psk) + (P0W" YW

151s
agzk)) =171
PR (pgk.)+(Pb,;‘,.)+(r,!;[}w-(PwenyFk-FPLUT-bZﬂ)) 1.717

"

vas (KK+ Be

2.ULS onsuly+ gz@lszi
) =-—-0.44

)+ (

! inyk
Pu3f:= (791‘11]' .Pgk yw:* (I’west i+ Pwimny )
yw (PweszG‘k'.’. +Pw’f7’f1f?ﬂ"-'-)) —=—0.142

Pusgi= (yginf-PIR) ¥ (

2.5LS
. = _0.123
Psdf:=(Pgk)+ (Pwe.stk'-’. +P winyk)

u:esz@k .

Pedg:=(Pgk) +(F

) =2.498

L+

—

m
kN

e

kN

m




Acélszerkezet(l csarnok méretezése

Dimroof

DIMroof 3.5 - D:\Diplomamunka%Erika\Z szelemen.dim

Date: 3/17/2018

User name: owner

Computer name: owner

Alapbeallitasok
Funkcio: Z-gerenda

Orszag: Magyarorsza
Szerkezeti peallitasok
Szelvény: Z 200

Statikai rendszer Atfedéses Srandard

Gyarto: Magyarorszag

Oldalsd tamasz! pindkét &¥ )
Lemez Szehény: LTP 43 astags3g 07
Csavar

Tav: Minden masodik yoigyDE" »
Tipus Lemez:4.8 Aedés 45 Tamass- ¥~

Lehajlas-szamitas paramétere!

Lehajlsi hatdr {nyilask L1200
Lehajlasi hatar (konzolk L1150
Lehaijlas tipus: Maximalis
Eredmények

ULS: 96%

SLS:60%




Acélszerkezetli csarnok méretezése

Geometria
Nyilasok Toldoelem

szélesséd 1 L2 Vastagsig1 Vastagsdp2

Pozicid Tipus
[mm] [mm] [mm] [mm] [mm]

{mm) [mm) -
100 . . 20 "

0
5 1320 500 20 :
6600 100 6 _D -
12200 100 600 o
680 20
19500 10 e
100 660 o
23400 )
1320 R

22000 100
20500 100

Kezdoint- Szélesseég ULSISLS




Acélszerkezet(i csarnok méretezése

Allandé teher
ghktl:=0.07
= T

Pghk:=t-gktl=0.07

Héteher (vetileti teher)

! -|-_4:;_4-Q-q—: 1.25

400

ce:=0.8 szeles

ct:=1.0

53:06-6]‘,-#-8;{?:0-8

W
Pb‘k::t-s:ﬂ.S T




Acélszerkezet(i csarnok méretezése

e::2.h=2.8995:17.99 m

€ _1799 ™
10

€ _4.495 m
4

t=1.00 m

uE“ v

5° cpel0:=—25
15 ° cpel0’:= -2
( (CPelﬂ’fcpelo)\.(a:-s) +(cpel®) sedis

cpel := k 7 2
== pweszF k —0.709

’.::t-qu-cpel:
5° cpe.10:=0
15 ° cpe.10:=0-2

: .pe.10’
‘-p82 e ((Lpe 15#5 J

)=0.04

—cpe- 10)\, (a— 5)+ (cpe-lﬂ
nyFk= t.qpz-cpe2 =0.012 kN
m

Pwe




Acélszerkezet(i csarnok méretezése

n] l“ ‘.

5° cpeld:=—1.2
15 - (:pe]O’::—{]_3

cpeli= (M\ -(a— 5)+ (cpel(}) =-—1.02
7 15-5 ) -
5° cpe.10:=0 Pwessz.::t-qu-cpel-;—{).SOl o

15 ° cpe.10":=0.2

_ ( ((‘.p(i.l{]’__ Cp(ilo) \ . (a__s) 4 (Cpel[]) —0.04

(i_‘p62 i
\ 155
pwenyHk:=t+qpPz* cpe2=0.012

nE" ’

o

5° cpel0i=—2-2
15 ° cpel0's= -2.0

cpel := ( (Cpe]_O"—- cpelO) ) B (g{—-

)+ (cpel0) = R

k':=1-qpz° cpel =—0.638 _’lf_N_

pweszF

15—9




Acélszerkezetii csarnok méretezese N
agy Erika

n " I
"G" zona

5° cpeld:=—2.0
15° cpel0:=-2.0
- ::((t:pelﬂ —cpel0)) -(avf5)+(cpel(}):-2
kN

pweszGk':=t* qpz-cpel= —0591 —
m

15-9

1.ULS onsul +ho+széln omas
k:N

i . i v :. .. 5 —_—
Pl ygeip-Bal) £l PR+ T pwenyFk)=1305

LSS
kN

Ps2:= (Pgk) + (Psk) + (0w puwenyFk)= 0.877

2 .ULS onsuly+ élsziva

Y= — QgC
Pu:s.fw:(me-a.f-npgm+(~y—w-PwestF-- e
——0.382

ity ('rw . P‘LUBSZHM-)

Pu3h:= (*ygi'nrf . Pgk)

2.5LS

o
Psaf:=(Pgk)+ (Pwestk'-) =063 "
kN

_—0.231 —
1

Psah:=(Pgk) + (PweszH k')

3.ULS Onsuly+ oz4lszivas

(yw- Pwes? FK)= _0.887

Pusf= (vginf -PIR) ¥
W -I—’wessz') )

Pubgi= (*yg’i'n.f .Pgk)+ (v

3.SLS
kN

)= _GERE

kN

o

Ps6f:=(Pgk) + (P'west %
Ps6g:= (Pgk) + (P'mesz(?!i") _-0.521

=19~




Acélszerkezet(i csarnok méretezése

Dimroof

DIMroof 3.5 - D:\Diplomamunica\Erika\.Trapézlemez.uim

Date: 312472015

User name. OWner

Computer name: oWner

Alapbeallitasok
Funkcio: Tetd

Orszig. Magyarorszég

Szerkezeti peallitasok

Szelvény: LTP 45

Statikai rendszer- Folyt61ages
Elhelyezés: 5zokas05 (keskeny)
Atfedés: 1 hullam

Csavar

Tav: —
Lehajlas-szamitas paramétere!
Lehajldsi hatdr (nyilas): L 1200

Lehajtisi hatsr (konzol) L/ 150
Lehajlas tipus: Maximalis
Eredmények

ULS: 50%

SLS: 53%




Acélszerkezetli csarnok méretezése

Geometria
Nyiasok

II,/“","“‘“","/” sz
Pazicid Tipus Szélesség L . ' g il e
S -

- 50 &0 g = )

04 -

4]

1310 1600 04

2010 o
4510 e =
§110 e - -
v 1600 =

p310 -

Szélesseg ULSISLS




Acélszerkezet(i csarnok méretezése

B l ..rEnl

Fliggéleges

daru szamitasbol kell athozni

Kedmaux:=85.61
Kedmin :=38.89

paasatil

Ayl’:=0.972 . Kedmu:

Ay2':= 0.972 . Kednumn

Vizszintes |
émitésbél kell athozni

Fedmax:= 35.029 kN
kN

Fedmain:= 16.04

Axl's= 0.972- Fed?'n,f.i,fn, + 0.888




Acélszerkezet(i csarnok méretezése

4

i L4 r”r r r
-

H1:=-151.51 V1:=—374.4
H2:=13.25 V2:= —305.61

Hed:= (Hl + HZ) ——-138.26

Ved:=V1+V2=—680.01 kN

dhed:= E_l_—l_'Eg_ 012
2

h:=7400 m

acr>10 rugalmas szamitas esetén

—_— (Hed), (_h )__190.175
\Vea) \ohed

H1H?2




A ! I7a
célszerkezet(i csarnok méretezése

. . ,

Hed>0.15-Ved

0.15-Ved= —~102.002

Hed=—138.26
Megfelel

[, :=18000 mm H:= 7400 mm

ezl= 33.396 mm

M egfelel
ext:=

L
€z:= =60 mimn
300
H o
—49.333 T
150

15.795 mm

er:=

er Axis




Axis Med

Elr’
_r‘
&
|
|
\ 4

A79.43!
47943
48450

76 \ |
|
\
\

[
]
'
L]
]
[
]
[
"
'

L
T 238361




Acélszerkezet(i csarnok méretezese

Axis Ned

88 ' — 11767
28 |

12153 |
-178.38 ]




Acélszerkezetll csarnok méretezese

Oszlop
HEA400
Ae:=93.9
N

fy:= 235 —

mm’
Ao:=15.90 1 lmm
hwo:=315 mm “?0:: ( I m .
B, s tfo:= 19 m | - : .
H,UI :=2.562
Avo:=5H.733

Ellenérzés nyomasra Nedl:=3747 kN |
Ned2:=122.73 kN MEGFELEL !
N(:?'do::M:373(i.5
Yo

1\.{8(11::408‘43 kNTILM_EG_EE_LEL_l
;\.{ed‘g:::}lﬂ.sﬁ ENm™M

- B

ﬂf(:?'do::_____-wp! 1Y _ 602.07 L
Yo E::l 7:=1-

EI'g ]" r x I a

} ,
_fi”_"_:zg.(iisii p<i " ;
wo 75 alnt L . kN
_+ i horpadast nem kell vizs9 Vedl-'l51°?l e :
bl 4 Ved2:= 67.23 k EI.EG_EELEL i

Avo-fy _777.838 kN
R insiadll- . 9

\/:_3— . Yo

r T

72-€ _60
'-__'_,_.—l—'-'-'-

Verdo:=

Verd
2
Ved:=151.51 kN

Ved <

: MEGFELEL !
Verdo _388.919 kN

1 pontban

2 pontban

ha :

Ned <0.25.Nerd |
B _930.125 kN MEGEELEL!
1 pOntban {)25 .N(t’!'d(} —934. 125

Ned:=374.4 kN

2 pontban Nem kell figyelembe venni

Ned:=122.73 kN




Acélszerkezet( csarnok méretezése

Gerenda
IPE500
fy:= 235 -—-A—I-,‘

Ag:=11.15 mm’
hwg:=468 mm
bg:=200 mm twg:
Wpl:=2.194 tfg:= 1010
Avg:=5.987

= 10.2 mun

’

Ell " Fa

Nerdg:=A9°1Y —2620.25 kN
Yo

V(:?‘dg = Avg - j_.?__j —812.3

\/g - ymo

Vied e Verd
2

Ved:=113.78

Vf‘,d;: 5.45

Ned <0.25.Nerd
Ned:=112.86 kN

Ned:= 100.38 kN

Nedl::ll2.86 kN
Ned2::l(}0.38 kN MEGFELEL!

}_@5{9,:406.

2

0.25.]\{11?'019

Nem

kNm MEGFELEL !
kENm

15 kN

—655.063 kN

kell figyelembe venni




A r rr
célszerkezet(l csarnok méretezése

A . I2s r r . i
nyagmindség és jellemzoi

Ae:=93.9

N

—

2

T

f1j:=235

Oszlop
HEA400

Iyo:=15.070
1yo:= 168.81 min
izo="T3.4 m
Ayo:=15.90
Az0:=15.90
ho:=352mm

bo := 300mm
two:= 1 lmm
tfo:=19mm

5235
ymli= 1.0

MO = 1.0

il

IE?,’//)E

Gerenda
1PE500

iyg = 204.3mm
izg:= 44 mm
Ayg:= 11.55
Azg e 1155
hg:= 468 mn
bg:= 200 MM
twg:= 10.2 mm
tfg:= 16 mm
rg =21 mim

ro:=27 mm

Oszlop vizsgalat

[,:= 18000 mmt H:=7400 mm

M =06l B e

Y

a,]_ = 08900
a{2 = 0-8477

( (a2 ~al), ()\_ﬂ)d)) +al —(.8858

v = _________.-A-""-
Nedl:=37470 kN

Nordy o X0- A0Sy = 3300.6%7 o Nedz:=12278 1

yml
Megfelel




Acé {
Iszerkezet(l csarnok méretezése

=g - i =
r 4 ot
" il

- oszlop fels6 szakasza
vz:=1 [;:J{iO(}

nh" gorbe alapjan

2:=0.3

(a0 (A1)

Xz Az0- 1Y _ 3693.381 kN

Nb?'dz =
ﬂ{egfelel

yml

- oszlop alsd szakasza

vz:=0.7 l:= 1600
"p" gorbe alapjan

pl:=1

p2:=0.9641

o [ (b2 —b1) _()\,;\1)) +bl= 1.0135
el

Ned::374.40 kN

xz-Azo0+fy _ 3786.801 kN
Megfelet

N brdz:=
yml

kfl:=1.1 M1:= 168.33 M2= 310.47

B

1.33=0.33-1/;
Le:= 1600

two” - (i'ﬂ\ s

Teff:= ____._.—-Lﬁ*'l‘-{-- .bo : f".f,...o il

--'12 ho i

ke

T(i-lﬂr

2 i

-~ 30




A r 7l r
célszerkezet( csarnok méretezese

Aeff:=bo-tfo+ f—? fwo=6.345-10’
Med:=310.47

- kifordulas vizsgalat nélkuli MEGFELELOSSEG feltétele

kes Le T
¢+ Le i Merdo | 50=0.97

Af = —0.18 i<t ——
Neda

ifz- e
Tehat yi=1
p>0 I\-a{ed:310.47 LN

- kifordulasi ellenallas

Mbrd = kfl- x - Merdo=662-2T7 kNm

Meg felef.

L ] r

Ned:= 374.40
Med:= 310.47

emy=0.9  kilendld keret

- Ned-frml\__ . 7192

hyy:=cmy- (1 +(y—0.2) m =6.71
(

! cym1 W\
\ L XY* Ao -fy!

kzy:=0.6-kyy= 0.589

. Ned Med ;
na= 1Y€ +ﬁ.:yy-f—-{f-*“:0'573
Nbrdy Mbrd




Acé s
élszerkezet(i csarnok méretezése

Gerenda vizsgalat

g =X MmN

vy:=| L= lb‘ﬂﬂﬂ min

ape— L1 'I N AR =
S PY" - 88,108 A::_igi:ﬂ.938 a" gorbe alapjan
e

19

al = 0.7339

X1:=09
il = 0.6656

x2:=1.00
al= 0.7077

XY= I('_‘_-_______(U-Q*‘U-l) . (/\-/\l)\ =y
\ (A2 chL]

Nbrdy:= XY '-”’HU.‘J"f'.U - 1920'999 kN Ned:= 112.86_ kN
~yml Megfelel Ned2:= 100.38 kN

[:= 1600 man
= _ Y —0.387 "p" gorbe alapjan

129

Ay =

A1:=0.3 = 0.9641

Nou= 0.4 b2 :::0.9261

Xz = .(,(?_2,‘_:3-1-1—-()\41)
\ ()\2 — )\1)

\ 4 51=0.930°

/

Ned:= 112.86 kN

Ny X2 A0 1Y _ 4478463 K
~ml M 8.Gf@£el




Acéls f
zerkezet(i csarnok méretezése

kfl=1.1
ke:=0.9

Le:= 1600

f'wy"‘ {%2} b’
. - .f [ ?
LL | bg” 119 _1.067-10
12 12
Aeff:= » - :
eff:=bg- tfg+ ji_f‘}_. twg = 3.996 - 105
)

—"—'f—‘_f—_:!’al.{i&’u

Ieff:=

nc" gorbe alapjan

cl=1

Al :=0.2
c2:= 0.9491

2= 0.3

fﬂ;ﬁi), (,\f-)\i)) +¢1=0.9508

X=|h2—-A1)

p>0 ﬂ-f6d=:310.47 ENmM

- kifordulasi ellenallas
‘ 9.231 I-;'N’!'IL

Mbrd = kfl-x-Mcrdg=? |
Megfelel

MEGFELELE’)SSEG feltétele

Aco,Mio.ss
Med

o E

- Kiforudlas vizsgalat nélkli

Af=0.297 n<i
Ned:= 112.86

kilendld keret N 1047
: Ned-qﬂml \ _9 g8
f\:yy;: cmy- (] X (/\y#(]‘z), ‘ ,-2.881
k Xy-Ag'f!)‘
( Ned-ymi)) =094

ky?}::(f'n ] -{]—i— 0.8 .
i k t Xy-Ag'.f‘.U

ey :=0.9

kzy:=0.6-kyy= 0.566

TS Al +kyy- __.}\'_j____.--ed _0.602 ?J:’:i A'{egjelel
Nordy Y Mbrd

':,;:_f_\_}iﬂ_+ kzu-i fed _0.358 n<l Megfelel

Nbrdz 7 Mbrd




A r "
célszerkezet( csarnok méretezése

L1 Ceomépantol méstez
Gerenda-Gerenda kapcsolat

1.Csomdpont

Oszlop
HEA400

Tyo=45.070
?':'yo:: 168.84 mm
1zo:=73.4 mm
Ayo:=15.90
AZO:: 15.5)0
ho:=352mm

bo :=300mm
two:=11mm
tfo:=19mm
10:=27 mim

5235
Ym0:=1.0
ym2:=1.25
fy=235 ——
TH'”EZ
fu =360

e
2

man

fy _96.711

d:=2.9. t.fO -
fub

alkalmazott
dalk:=27 mm

d0:=30
A=hKT73
As:=459 mm’

dm:=1.6-dalk= 43.2 Tt

t:=0.36-dalk - f fub _20.051
fy

alkalmazott
talk:=25 mm

min
2

man
2

feltéf_.elezzﬁ.k
M27 10.

9 csavar

fub= 1000

ffub = 900

Gerenda

IPE500

Tyg:= 48.200
1yg:= 204.3mm
izg:=44 mint
Ayg:=11.55
Azgi=11.55
hg:=468mmt
bg:=200mm
twg = 10.2 mm
tfg:=16mm
rgi= 21 mm




oo vel-

e 6Ll
S TA

Acélszerkezet(i csarnok méretezese




' Nagy Erika
Acélszerkezet(i csarnok méretezese

Hlzott csavarok ellenallasa

Huzasi ellenallas
(0.9 ~As- fub)

F?'df}.::k___’w_”“g_)—: 330.48 kN
1000

Kigombolodasi ellenallas

(0.6 7c-dm-tfo-fu)
g Woom-tjO 7
Brd k ym2 — 445.585
e S M
1000

kN

Nyirasi ellenallas n:=1
( (}_{5-_fub-A\
i I

Frdny:= L___’%’E?._ﬂe: 275.04
10

m

€a:=3.5.4d0=105

ef:=25.d0="75

ac:= twg
2

=5.1

3
m:=W _ twg _O.S_GC,\/E;z;g.l
2 2

M2:=ef—0.8-af- V2= 65.949
balk .= 200 mm

P:=3.m-147.39

Al:i= ™ _ 4472

m+e
XD T2

m+e

=0.633




Ac€lszerkezetii csarnok méretezése

Nem kor alaku toréskép esetén
leff1:=0.5- palk + a-m—(2-m+0.625-¢)=212.58 mm
Kor alaka téréskép esetén

leff2:=7w-m+ palk=304.346 mm

Homloklemez nyomatéki teherbirasa

(0.25 - leff1-talk? - JY_)\

Mplrd:= \ s Ym0/ _7805.673 kNmm
I I I L4 r Il ill'

- T elem 1. tonkremeneteli modja

Fird:=4.MP"d _g35512 kN
m
- T elem 2. tonkremeneteli modja n:=e

Ford:= 2-Mplrd+e-2-Frdh
m+e

=499.031 kN

- T elem 3. tonkremeneteli mddja

F3rd:=2-Frdh=660.96 kN

Legkisebb a mértékado F2rd=499.031 kN

Nem kor alaku toréskép esetén
leffl1:=2.-m+0.625-e+0.5-palk=207.635 mm
Kor alak( toréskép esetén

leff2:=mw-m+ palk=304.346 mm

-37-




Acé 1 .
elszerkezet(i csarnok méretezése

H - .
omloklemez nyomatéki teherbirasa

(0,25 tef 1 - talk* - L \.
A Iplrd:= \ .},..”,1.{]} _ 7624.098 LNmm

1000

- Telem 1. tonkremeneteli modja

P ot
lrd’ .= g. f«“jf)h d) —620.728 kN
T
- T i r -
elem 2. tonkremeneteli modja

Farg o 2:Mplrd -2 Frdh o5 5s1 K

T m+e
elem 3. tonkremeneteli modja

s, T
'd = 2. Frdh=660.96 kN
Leql:

gkisebb a mértékado

Tel' ’
€s homloklemez hajlitasi ell nallas

Csa g
Varok tavolsaga

1 i
Ml § T4
963

22:xg1.
813 min
}",{gd::}].ﬂ.il'? kENmM

M, N
frd. (F2rd 21+ F2rd'22) — 83441 KNTY | prd>Med

1000 Megfele!




Acélszerkezet(i csarnok méretezése

i rr i ’" ’ f}”’?iﬂ
Fels6 (utolsd) csavarsor ellenorzese

’ w 2
= wo L s
—— —0.8-70=329 i

2 )

-

palk = 150 mm

= oary
TN ea = 105mmnt

Tz ¢
L.25.m =11.126 mm

N ~ L - r r
€M kor alakd toréskép
IJ e
Bl =y cn+ 1.25.¢=200.35

I gy e -
eff1":= e 4 2.+ 0.625 - =205-17°

lefro
112 = 0.5.-p+2-m+ 0.62¢

ZE Loy n
112" :=ea40.5.p=178.695

K6 - ’ I3 £
" alaky toréskép nem mértékado

Oy o,
leme; nyomatéki teherbirasa

fy )

( r
0.25.leff2'-tfo ~—
n'fm?'d::w _ 3687.560

1000
Slem 1. tdnkremeneteli modja

kN

=T

Flrg.o g Mplrd
. m
®lem 2. tgnkremeneteli modi2

—448.336

kN
F2rdie 2:Mpird v -2-Frdh 49747
“T e+ €
Slem 3, tonkremeneteli modja

F‘g,
W5, . :
=2. Frdh=660.96 KN

Qpl. -
Ykisebl 5 meértékadd




A A s r
célszerkezet(i csarnok méretezése

- Gerenda &v alatti masodik (utols0) csavarsor llenallasa

Nem kér alak( toréskép esetén

leffl1:=0.5.p+2-m+0.625-€= 173.87 mm

Homloklemez nyomateki teherbirasa

fy \

L

{0.25 Jdeffl-tfo’ === ]

1000

- T elem 1. tonkremeneteli modja

Flrd':i=4. (fupi"'d\, _ 148.336 kN
T

- T elem 2. tonkremeneteli modja
kN

2. Mplrd +e-2-Frdh_so7.474

FQ?'(I’::
n+e

- T elem 3. tonkremenetell modja

F3rd’:= 2. prdh = 660.96 kN

pird =448-330 kN

Legkisebb a mértékado

4

CS r ri
avarok tavolsaga

z S— s
1=963  num

iy e
2=813  mm
Med=31047  kNm

mn

564 i ﬂ_ﬁ-dzﬁi’ed

F2rd-z1+ Flrd - 72) —843.
ﬂ{ e gf(‘l(”l

1000

f""ﬁ'd:: (




Acélszerkezet(i csarnok méretezése “

Nyomé ellenallas srtékado ékbal Nyomaték karja
: o Merte;?dg n\/;lr?}aiT e
Jed:= .

Fed:= E‘—i 1000 = 399.062 kN

tfg=16

tfo =19

To=27

talk =25

ap:=0.5

414

o _[}‘-’,:272-
beff.= tfgd2- \/E .ap+5 (tfo+1 0)+ta

hat
Egyoldali oszlop -gerenda kapcsolat t€

B:: 1.0

A 0.1= A’UO‘ 1000: 5733 ﬂw?f
V0. = ]

CsSkkentd tényez6

w:

£ two) \
1413 ({002 y
| Avo. / } 6 tényez8
e 6 csokken
. o do:= 208 mm

Tengely iranyt s fesziiltséat
iranyd nyomores ”
' yy 3736-5 kN ho =390 mim

crdo=
Ned:= 122,73 N

Med:=310.47

ved:( Ned_, Med ), 23047
\Nerdo I\-jf(:?'d()} ho

Kerinclemez karcs(isaga

)‘p?: (}{}'.32 . M:OSUB
E-two’

Tehat

pi=p=02)

']

Ap°©

=0.932
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célszerkezet(l csarnok méretezése

M £ - . - " [T
erevizés nélkiili oszlop gereinc ellenallasa

[ p-w-kwe-beff-two-fy)

|
Frd .= \ Yo —563.556 kN
1000 Megfelel

Fed=399.062 kN

- ra
- -

Avo.=Avo* 1000=5733 mm’

Avo. |
(w-beff-two-fy \
Frq.— Ymo —1721.661
1000

1+1.3
Fed=399.062 kN

N
: vegfelel

L4

felel ha:

0 _ :
SzZlop gerince nyirasi horpadasr@ med

do
T =27.091 1< 69-€

Megfelel

Ger i r._ ¥ 4
®inc nyirasi ellnallas Ved:=67-3
e = !

kN

Vy e i
rd:= 0-9- fy-Avo _ 700.054 Megfele!

\/g < YIMmo
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2.Csomépont

Gerenda
IPE500
Tyg:=18.200
1Yg:=204.3mm
i2g:= 44 mmn
Ayg:=11.55
Azg:=11.55
hg:= 168mm

bg:=2001m
twg:=10.2 1mum d -5%9‘
tfg:=16 T
T9:=21 nun

S235

3 271k
YmM0:= 1.0 feltételezzls
YMn2:=1 95 Ar24 10.9 csaval
A
fy:=935 N fub:= 1000 ﬂ%bg

i |
i 0

]

fu:= 360 N fb= 900 mm’

2
T

di=2.9.17g.4] —fi-f'-";) _92.493
fu

Ukalmgzott
alk =24 mm

d0:= 94
A:=q59

T
2
T
o
i TN
= 1 6. d= 35.989 7L

As:=353

limq - i
Sl2eifg=19.2

(Liku,lmu,zoﬁ

tall.
u’“"*l?() TN
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HUzott csavarok ellenalldsa

Haz3si ellenallas
(0-9. As- fub)

Frdh .= ym2 }:254.16 kN
1000

Kigombolodasi ellenallas

(0.6, r-dm-tfg-fu
Bra.- \ ym2__ ) _312.57
1000

kN

Nyirasi ellenallas n:=2

(. 06-Jub-A)

F'f'dny - ym2 ) —433.92
1000

’iJN

r ’

~Gerenda v feletti alsé csavarsor

. 1
E(L.:Q.d(]:52 w::llﬂ i

ef::2-5-d0:{55 e:=60 mimn

_ = me—
5 5.1 af 5
W ; 3
M=l _twg g ge.\2=4418

—_———

2 9

m2._
#=ef-0.8.af. 12 =55.949

b
alk = 230 mm

P=3.ma 132.39

)\1 = m
——=0.424

M+e

A2 _m2
—N &~
Mmie ={}.537

Q g .
M kor alaky toréskép eseten

l(ﬂ_ ”

Sm=269.193  mm
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Acélszerkezetii csarnok méretezése -

Homloklemez nyomatéki teherbirasa

2 7
(0,25 leff - talk IY )
Mp”d::k ymo) _ 326037 kNMM

1000
T elem 1. tonkremeneteli modja

Flrdmyq.[Mplrd) _g734 kN
m }
T elem 2, tgnkremeneteli modja

Fyq.z 2 Mplrd+e-2-Frdh 414,398 kN

mnm—+e

T elem 3. tgnkremeneteli modja

EB?‘(_{ =2.Frdh= 508.32 &N

, kN
. . 2 -d:414-398
Legkisebb a mértékadd kd

~Gerenda gy alatti (kiils6) csavarset

—195.
e f’-u+a-m—(.?-m+0.(i25'6)’19)

433 T

HOWORIemez nyomatéki teherbirasa

fy )

(0'25 -leff-talk” "m0 _ 4592.676 kN

M plrd .- i
1000
Telem 1. ténkremeneteli modid
T

Telem 7, tnkremeneteli modia .
][i.
o 2?'d’::M;381-106

T m++e
€lem 3, tgnkremenetell modja

F3p

d=9. pran=508.32 KN . kN
,381.100

Fzrd:‘:

Legr:
9kisebb a mértékadd
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:

Csavarok tavolsaga

»2:=410 MmN
Med:=179.43 kNm

z1:=550

Myqow (F2rd-21 4 Fird"22) _ 508,596 kN
1000 Mrd>Med
M egfele!




: i i ‘ Nagy Erik
Acélszerkezet(i csarnok méretezése ‘

Gerenda-0szlop kapcsolat mellékhajonal
3.Csomépont

Oszlop
HEA400

f'UU::: 11 T

tHfo—

Jas 19 mun

1"1=9rr
27 mn

S235
Yo .= 1.0 f@[f(?f(’,l(’.zz'f‘-”"'
7]}[2 1= [‘21—] 11[27 10'9 {-Sa‘uu'f

_ N
fy:= 235 N fub:= 1000 —

> L
’ THITL N

}

T

T

d:: 2‘9 " ff- \/W:Q()Tl 1
! fub

rrern

T
b

T

ey, , , pl _o 1.0
036 gt s /.f{tb ~20.051 _ fub 9718 ST

alf fy ,EL-:U‘GM i
valm, 3.do

oy, 4zott 3-d

'::_-:25

o
mm e
Tehat a2 T 3.do

~180
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u —
20tt csavar ellenallasa

NYirasi ellenalias ni=1

(n_ 0.6-fub-A)
Fra.c\ " yma ) _grso08
1000

P 4 4
Alast nyomas ellenallas
- dalk - talk
. (2.5 @b fu-dalk-talk kN
rdis\ _ ym2 /=324
1000




Naay Erika
Acélszerkezet( csarnok meéretezese b

Daru tart6 toldasa kapcsolat

4.Csom6pont
HEB 320
tw := L1.5 AI')O” 58
=205 pum s -‘f o
oz 27 M e 1
Ei= 2
:=1.0 31 T
, o ’ -::514
fy:= 235 fyb:=640 e =1.25 e
fu:= 3 : J( 300 ym2:=1.4
TU=360 Sfub:=
12
1= 320
i 16130 Avz:=5177 ;:‘IU =279 -
Y:=3082() Wpl:=2149 =300
Tz:= g9y B

&l
%lmﬂﬂgt.haumﬂlﬂﬂﬂmi .

105 T
: b B B ‘ e? —92.966°
Iyei::ﬁ_‘fj__ﬁgi__m.b,”.149.:5

12

W’?}ei:: &i i

= 1.854- _ID“ mn
160

1 ) 1
Mbrg. Wyel-fy-10 ° _ 55601 KN

Yo

S Aﬂ.et -
“eIvény hizasi ellendllésa
1
Mo, b140-py-10 ' _gs7 KN ,
ymo lenallas

i el
i tervezes
. tprési €
Csa\!arlyukkal gyenglltett Sze]\leny to

-3 . (‘
Nu?'d =().9 Anet - fu- 1a_ . 769'50 "
— : el T

ym2
Ny,
trd Nurd = 769.306 KN
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Egy csavar nyirasi ellendllasa

' 3
p&wd::?,-nw_ics-jub-lﬁ _941.1
ym2

Egy csavar palastnyomasi ellenallasa
K1 szdamitds

—nanimum
. e
Rie e~ ]T:‘.).S'

do L
—kmuan= 2.5

: 70 =2.75
F . { S e LR eI

do 2

b szamitdsa

o r -4 s A ra
- eré iranyaban széls6 tavolsed

—Mmanimaum
el
: ” 45 - 0_68
d.- do 3.922
80

,ub
e =187 __rabﬂ-lgir,";,:o.S]-
Ja 5y

" s tavolsadre
" €16 irdnyaban kozbenso tavo

“angmaum,

' = =(.
d'do _

f‘u.b
s L
Py
Yomési ellenallas ,8‘3{;{1-30
© kl.a. fued-1 2-5"“'()

-51-




Acelszerkezet(i csarnok méretezése

Fopg = kl-a-fu-d-t _2.5-0.68-360-20- 14

=137.9 kN

Y2 1.25

Egy csavarra juto nyiréerd

Ntrd _ 769.305
T 8

Fed=

Ovhevederek méretei:

kuls6 hevederek: 300—8
bels® hevederek: 2.140—8

Anhev=16.96+ 15.36=32.32 cm2

Gerinclemez illesztése:

Ved:=195.75 kN daru

3

Ved- 10

T

Mg.brd:=435.68

Fuved:= =24.469 N

. 20.812
296.64

= 30.567

Zmazx

FuoM.ed:=Mg.brd -
8-40°

Fved:= \/95.52 +V24.469% =119.969

- 52 -

=30.567-

=96.163< Fbrd=137.163 kN Megfelel!

An.k=(30—4- 2.2)-0.8=16.96 cm2

An.b=2-(14—2-22)-0.8= 15.36 cm2

o> Anlem = (30 —4-22)-1.4=29.68 cm?2

Megfelel!

kN Zmax:=40

40
.40’

=95.52 kN

kN




Acélszerkezet(i csarnok méretezése b

A legjobban igénybevett csavar ellenallasa:
Palastnyomasi ellenallas
- k1 szamitas

- er6 iranyara merdlegesen szélsd csavar

o 28.92 1722829 _17=45 -1 kle=25
do 22
2.5
- eré iranyara merdlegesen kozbensd tavolsagra
1 ‘) - —
14.P2 1 7=14.8%=374 0 klp=25
do 22
2.5
- o szamitasa
—0 THITLLTIAUTTIL
el __ 50 _p.925
3.do 3-22
fub _ 80 _ 57 -0 a:=0925
fu 51
- erd iranyara kozbenso tavolsagra
—0 TRANLTTLIUTIL
pl__1_ 80 _1_906 0 abp=1
3.do 4 3-18 4
Jub _80 _ 57
fu 51
kle-a-360-18-11.5-10"°
Frd:=K1€--360-18-11.5-10 _ 47860 kN
1.25
EllenOrzés:
Fved =119.969 kN B<f Frd=137.862 kN
Megfelel
-53-
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21 180 21

7595 7535

M\

80
50 50

VAV

100 300
™ ¥ ™ ¥
[{e] o O (o] o]
© 0
290 81 lols 8lle olg
— N N o
o1 Of‘% ot |©° o |
O o 0o o I% (] o o 0 o o
O ©o 0 © -— o™ (e} o 1©| o o
© R © gU’ZGU 5[@ i
40 70 40 50 50
DD Aot Aot
70 70
300

aA

- 54 -




o s

Acélszerkezet(i csarnok méretezése

Rétegrend
kiils6 trapézlemez LTP45/0.7 gktl:=0.7
HEA 200 falvazoszlop go:=0.423
hészigeletelés 15 cm ghsz:=0.12
parazaré fdlia 0.1 cm gsz:=0.014
belsé trapézlemez LTP45/0.7 gbtl:=0.7
Burkolat sulya t:=a-b=3.68 m’

pburkolat =t - (gktl + ghsz + gsz + gbtl) +a- go=6.618

G:=go + (n - pburkolat) =40.131

Szélteher
Terepkategoria IV

z:=7400 + 200 + 200 + 45 + 1000 =8845 mm

szél torlényomas gpz:=0.2955
“D" zéna
cpel(:=0.8

pwenyD:=a-gpz-cpel0=0.544

pwd := pwenyD-1.5=0.816 kN

Teherbirs

2
Med:i= PP _ 6 997 kNm
8

Ved::p;",d'_"' —3.361 kN
2

-55 -

a:=2.300
b:=1.600
h:=8.243
n:=6




..........

Acélszerkezetii csarnok méretezése &kﬁl

Geometriai Interakcio 1:=18 m Med:=179.43 kNm
h:=0.484

merevitéshez kapcsolt fétartok szama
Med

Ned:= =370.723 kN

m:=

v l+——- =0.816
m

=0.029 m

500
l

2500
q::S.'rn.Ned.E)_t_égz 1.005

l

60 = =0.007 m

Ved2:= 9l _9044 kN

2
V:=Ved+ Ved2=12.406 kN

;=6.203 kN

8:= 7.59
t:=3.3

33

SVed:=V - _;';= 28.533 KN

ymo:=1
fy:=235 i)

2
mint

¢:=20
2

A=2 T _314.159
4

Ler:=L=3.497

A-fy
ymo
1000

=73.827 kN 0>0 SVed=28.533 KN

megfelel

- 56 -
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Acélszerkezetl csarnok méretezése

VIIL Al 45 T .
HEA400
Alaptest sulya: vb:=25 KN peton strlisége
3
m
B:=2.30 b:=1.00 vg:=1.35
L:=2.30 l:=1.00 vq:=1.5
H:=1.40
h:=0.80

Ga:=B-L-h-vb=105.8 kN
Alaptest feletti fold sulya:

Gf:=(B-L—b-1)-(0.6-18)=46.332 KN

Alaptestre haté felhajtoerd:
Ff:=0 kN Talajvizszint 8 m mélyen van
Szerkezeti terhelés: Guk:=254 kN

Alapra jutd tervezési érték:

Vdi=~g-(Guvk +Ga+(Cf —Ff)) =548.278 ¥ Vii=Y% = 406.132
m 79
Med:=277 + 102.84 - H =420.976 Ned:=Vk=406.132
eo:= Med =1.037
Ned

B':=B—2-e0=0.227

L':=L=2.3

- 58 -




Acélszerkezetl csarnok méretezése Nai Erika

Talaj Ellenérzése

Toro képlet: w:=17 ®. = . «(2.7)=0.297 rad
360
( 2\
Ng:=™ (e l tan( } J_ 12.917
ctgl7:=3.27
Nq:: 12.917
tany:=0.305
sing:=0.192
Nc:=(Ng—1)-ctgl7=238.969
Nvy:=2 (Ng—1)-tanep="7.269
sq:=1+ %° sing=1.019
_(sa-Ng—1) _ g2
Nq— 1
sy==1 —ko 3.8 ) =0.97
ck:=115
q = h,- (p = 13.6
Alap alatti térfogatsuly
bg:=1 bc:=1 by:=1 4':=18
ig:=1 ic:=1 ty:=1 Alap dolgozé teriilete

=B’ L'=0.522 m’
3
Rk::A’-(q.Nq-bq-sq-z’q+ck-Nc-bc-sc-ic+0.5-B-W'-N7-b‘7'37'i7):2°556'10 KN

Rk>Vd

ﬂc__ 1.826-10° KN 0>0 Vd=548.278 KN

1.4
Megfelel 0O

-59 -
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HEA300
Alaptest sulya: =25 kN (riisé
P ya: vb:=25 — beton surusege
m
B:=1.50 :=1.00 vYg9:=1.35
L:=1.50 1:=1.00 vq:=1.5
H:=1.40
h:=0.50
Ga:=B-L-h-vb=28.126 kN
Alaptest feletti fold sulya:
Gf:=(B-L—0b-1)-(0.9-18)=20.25 KN

Alaptestre haté felhajtéerd:
Ff:=0 kN
Szerkezeti terhelés:

Alapra juté tervezési érték:

Vd:=~g-(Gvk+Ga+(Gf —Ff)) =128.608 —
m

Med:=30.029+ 7.74 - H =40.865

B':=B—2-e0=0.642

L':=L=1.5

Talajvizszint 8 m mélyen van

Gvk:=46.89 kN

kN Vie:=Y% —95.265

79

Ned:=Vk=95.265

-60 -
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Talaj Ellenorzése

Tord képlet: p:=17 P. ._3_60--(2 -m)=0.297  rad

(
Ng:=g'™ ten@m l(tan 45+£}) J 12.917

ctgl7:=3.27
Ngq:=12.917
tany:=0.305
sing:=0.192
Nc:=(Ng—1)-ctgl7=38.969
Nvy:=2 (Ng—1)-tany =7.269
sq:=1 +%-S‘incp= 1.082
o= {80-Na—1) _; og9
Ng—1
(2. B)
:=1—70.3-—=0.872
TN
ck:=115
q:=h-p=8.5
Alap alatti térfogatsuly
bg:=1 bc:=1 by:=1 4':=18
ig:=1 ic:=1 iy:=1 Alap dolgozé terilete

A'=B'-L'=0.963 m’
Rk:=A’-(q-Ngq-bg-sq-iq+ck-Nc- bc-sc-ic+0.5+-B+7'-Ny-by-sy-iy) =4.897- 10° KN

Rk>Vd

Rk _3498.10° KN 0>0  Vd=128.608 KN

1.4
Megfelel o
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Autodesk Robot Structural Analysis Professional 2016

Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009

Ratio
0.98

Structure node: 1
Structure bars: 2

—
GENERAL

Connection no.: i

Connection name: oT1

GEOMETRY
CoLumMN
Section: HEA 400
Barno.. 2
Le= 7.40 [m] Column length
a= 0.0 [Deg] Inclination angle
he = 390 [mm)] Height of column section
b = 300 [mm] Width of column section
tye = 11 [mm] Thickness of the web of column section
te = 19 [mm] Thickness of the flange of column section
o= 27 [mm)] Radius of column section fillet
A= 158.98 [emZ?] Cross-sectional area of a column
lye = 45069.40 [cm?] Moment of inertia of the column section
Material: s23s
fye = 235.00 [MPa] Resistance
fuc= 360.00 [MPa] Yield strength of a material
COLUMN BASE
Ipa = 840 [mm] Length
bpa = 600 [mm] Width
toa = 30 [mm] Thickness
Material: s275
fypa = 275.00 [MPa] Resistance
fupd = 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
fon = 640.00 [MPa] Yield strength of the anchor material
fup = £00.00 [MPa] Tensile strength of the anchor material
d= 33 [mm] Bolt diameter
As= 6. 94 [cm?) Effective section area of a bolt
A, = 855 [cm?) Area of bolt section
Ny = 4 Number of bolt columns
ny = 4 Number of bolt rows
215;215 [mm]

Horizontal spacing ewi =

Jertical spacing ey; =

snchor dimensions

1965:12C

[mm]



R ——tl
L‘ = 60
L= (mm]
Ly= S0 [mm)
3 - 210 [mm]
lgo [mm]
Washer
-.. =0 {mm] Length
- 50 [mm] Width
s {mm) Thickness
SurreNer
I, =
:s - 810 (mm]  Length
L= 390 [mm]} Height
d 18 (mm} Thickness
d' 20 {mm) Cut
2 20 {mm) Cut
MATERIAL FACTORS
B0 = 1.00 Partial safety factor
B2 = 1.25 Partial safety factor
= 1.s50 Partial safety factor
SPREAD FOOTING
;=_ 1800 {mm] Spread footing length
H - 2400 (mm] Spread footing width
- 200 [mm] Spread footing height
Concrete
Class c20/2s
fo = 20.00 [MPa] Characteristic resistance for compression
Grout layer
- 30 [mm] Thickness of leveling layer (grout)
fog = 12.00 (MPa) Characteristic resistance for compression
Cla= 0.30 Coeff. of friction between the base plate and concrete
WeLps
i 7 [mm] Footing plate of the column base
= a [mm] Stiffeners
Loaps
Case: 104: ULS/90a1s1.35 + 6+1.35 + 3%1.50 + 9%0.90 + 13%0.90 + 10%0.75 (1+46)*1.35+3*1.50+(9+13) *0.90+10%0.75
Nigd = -198.91 [kN] Axial force
ViEdz = 139.82 [kN] Shear force
Mjgdy = -392.69  [KN*m]  Bending moment
ResuLTS

COMPRESSION ZONE

fea = 13.33
fi= 20.23
c=tp, ©

c= 64
Desr = 147
ler = 428
Aco = 627 .59
Ac1 = 5648 29
Frau = Aco'fca” @

Fegu = 2510 35

by = 0 67
'}f’ = bj'Ffdu/(beff.leﬁ)
fy = 26 .67

COMPRESSION OF CONCRETE

[MPa]
[MPa]

[mm]
{mm]
{rmm]
(cm?)
fcm?)

[kN]

(MPa]

Design compressive resistance
Design bearing resistance under the base plate

Additional width of the bearing pressure zone

Effective width of the bearing pressure zone under the flange
Effective length of the bearing pressure zone under the flange
Area of the joint between the base plate and the foundation
Maximum design area of load distribution

Bearing resistance of concrete
Reduction factor for compression

Design bearing resistance

EN 1992-1:{3.1.6.(1)]
[6.2.5.(7

(6.2.5.(4))
16.2.5.(3))
16.2.5.(3))

EN 1992-1:[6.7.(3)}

EN 1992-1:[6.7.(3)]

EN 1992-1:(6.7.(3)}
(6.2.5.(7)

16.2.5.(7)




Acp= 3694 .46 [em?) Bearing area for compression (6.2.8.2.(1)]

Acy= 1369.32 [cm2) Bearing area for bending My [6.2.8.3.(1)]
Ferai= Aci'fia

Ferdn = 9851.91 [kN] Bearing resistance of concrete for compression [6.2.8.2.(1)]
Ferdy = 3651.54 [kN] Bearing resistance of concrete for bending My [6.2.8.3.(1)]

COLUMN FLANGE AND WEB IN COMPRESSION

CL= 1.00 Section class EN 1993-1-1:[5.5.2}
Wiy = 10420.77 [cm3) Plastic section modulus EN1993-1-1:[6.2.5.(2)]
Mcrdy = 2¢4e.2¢  [kKN°m]  Design resistance of the section for bending EN1993-1-1:[6.2.5]
Py = 527 {mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Fch.Rd.y = McRdy Ihiy

FoicRdy=  4645.00 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)]

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

Njird = FeRan
Nird = 9851.91 [kN]) Resistance of a spread footing for axial compression [6.2.8.2.(1)]
Fcray = min(Fc,Rdy-FcfcRdy)
Fcray = 3651.54 [kN] Resistance of spread footing in the compression zone [6.2.8.3]
TENSION ZONE
STEEL FAILURE .
A= 6.94 [cm?] Effective anchor area [Table 3.4]
fup = 800.00 [MPa) Tensile strength of the anchor material [Table 3.4]
Beta = 0.e5 Reduction factor of anchor resistance [3.6.1.(3)]
Firas1 = beta”0.9"fup"Ab/gm2
Firast = 339.78 [kN] Anchor resistance to steel failure [Tabte 3.4]

Fird,s = FiRd,s1

FiRrds = 339.78 [kN]} Anchor resistance to steel failure

PULL-OUT FAILURE
fox = 20.00 [MPa] Characteristic compressive strength of concrete EN 1992-1:[3.1.2]
fug = 0.7*0.3*Fx23/gc
feg = 1.03 (MPa] Design tensile resistance EN 1992-1:[8.4.2.(2)]
by = 1.00 Coeff. related to the quality of the bond conditions and concreting conditions EN 1992-1:(8.4.2.(2)]
hy= 0.99 Coeff. related to the bar diameter EN 1992-1:[8.4.2.(2)]
fod = 2.25*h1*ha*feid
fog = 2.30 (MPa] Design value of the ultimate bond stress EN 1992-1:(8.4.2.(2)]
het = 640 [(mm) Effective anchorage depth EN 1992-1:[8.4.2.(2)]

Firdp = p"d*her*fbd . )
Firap = 152.46 [kN] Design uplift capacity EN 1992-1:[8.4.2.(2)]
TENSILE RESISTANCE OF AN ANCHOR

Fira = Min(FyRrd.s . Ft,Rd.p)
Firg= 152.46 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE
Bending moment M; ed,y

leff.1 = 199 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
betr.2 = 199 [mm) Effective length for a single bolt for mode 2 [6.2.6.5]
m= a4 (mm] Distance of a bolt from the stiffening edge [6.26.5]
Mpi.1.Rd = 12.30  [kN*m]  Plastic resistance of a plate for mode 1 [6.2.4]
Mpi2Rd = 12.30 [kN*m]  Plastic resistance of a plate for mode 2 [6.2.4]
Fripda= 1128.58 [kN] Resistance of a plate for mode 1 [6.2.4]
Frarg= 589.59 [kN] Resistance of a plate for mode 2 [6.2.4]
FraRrd = 609.82 [kN} Resistance of a plate for mode 3 [6.2.4]
FiplRdy = Min(F7,1Rd - FT.2.Rd . FT3Ra)

FioiRrdy = 589.59 [kN] Tension resistance of a plate (6.2.4]

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE
Frrdy = FipiRdy
Frray = 589 59 [kN] Resistance of a column base in the tension zone [6.2.8.3]

CONNECTION CAPACITY CHECK

ey W



Niga/ Njra S 1.0 (6.24)

ey = 1974 [mm)
Zey= 264 [mm]
2y = 323 [mm]
MiRdy = 398.€1 [kN*m]

Miedy/ Mjrdy s 1.0 (6.23)

SHEAR

0.02 < 1.00 verified
Axial force eccentricity
Lever arm F¢ Ray
Lever arm FT,Ra.y
Connection resistance for bending
0.98 < 1.00 verified

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force Vjgd,z
24z = 0.93
2, = 0.93
kiz= 2.50

FivwRdz = K1.2*ap 2z fup"d™tp / 2m2
Fl,vb.Rd.z = 790.59 [kN]

SHEAR OF AN ANCHOR BOLT

2= 0.25

Ap= 8.55  [cm?]

fuip = 800.00 MPa]

M2 = 1.25

Fav,rd = ab"fub*Avb/em2

F2,vb,Rd = 135.75 [kN]
SPLITTING RESISTANCE

Cig= 0.30

Negd = 198.91 [kN]

Fira = Crd*Ncgd

Firg= 59.67 [kN]
SHEAR CHECK

Coeff. taking account of the bolt position - in the direction of shear
Coeff. for resistance calculation Fq yp rd
Coeff. taking account of the bolt position - perpendicularly to the direction of shear

Resistance of an anchor bolt for bearing pressure onto the base plate

Coeft. for resistance calculation F2 b rd
Area of bolt section

Tensile strength of the anchor material
Partial safety factor

Shear resistance of a bolt - without lever arm

Coeff. of friction between the base plate and concrete
Compressive force

Slip resistance

ViRdz = Mp*min(F 1 yb,Rd.z. F2.vb,Rd) + FrRd

ViRrd,z = 1688.71
Vj.Ed.z /ViRdz S 1,0

[kN]

Connection resistance for shear

0.08 < 1.00 verified

Stiffener paraltel to the web (along the extension of the column web)

STIFFENER CHECK
Mq = 24.67 [kN*m]
Q= 193.51 [kN]
2= 134 [mm]
Ig= 19824.28 [cm?)
5g = 12.99 [MPa]
5= 35.55 [MPa]
1= 31.01 [MPa)
7 5 55.26 [MPa]

max (sq. t/ (0.58), sz ) / (fyp/emo) S 1.0 (6.1)

Bending moment acting on a stiffener

Shear force acting on a stiffener

Location of the neutral axis (from the plate base)

Moment of inertia of a stiffener

Normal stress on the contact surface between stiffener and plate
Normal stress in upper fibers

Tangent stress in a stiffener

Equivalent stress on the contact surface between stiffener and plate

0.20 < 1.00 verified

Trapezoid plate parallel to the column web

Mq = 24.67 [kN*m]
Q= 193.51 [kN]

= 112 [mm]
g = 22733.88 [em¥)
59 = £.93 [MPa]
59 = 33.40 (MPa])
1= 31.01 [MPa]
. 54 45 [MPa]

max (sg. 1/ (0.58). 57 ) / (yplemo) S 1.0 (6.1)

Bending moment acting on a stiffener

Shear force acting on a stiffener

Location of the neutral axis (from the plate base)

Moment of inertia of a stiffener

Normal stress on the contact surface between stiffener and plate
Normal stress in upper fibers

Tangent stress in a stiffener

Equivalent stress on the contact surface between stiffener and plate

0.20 < 1.00 verified

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

(0.02)

(6.2.8.3]
(6.2.8.1.(2)]
(6.2.8.1.(3)]

(6.2.8.3]

(0.98)

[Table 3.4]
[Table 3.4
[Table 3.4]

[6.2.2.(7)]

[6.2.2.7]
(6.2.2.(7)]
6.2.2.(7)]
[6.2.2.(7)]

(6.2.2.(M]

(6.2.2.(6)]
[6.2.2.(6)]

[6.2.2.(6)]

(0.08)

EN 1993-1-1:(6.2.1.(5)]
EN 1993-1-1:(6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]

(0.20)

EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:[6.2.1.(5)]
EN 1993-1-1:(6.2.1.(5)]

(0.20)



= 41.32 [MPa] Normal stress in a weld
t-= 41.32 (MPa] Perpendicular tangent stress
Y= 0.00 (MPa} Tangent stress parallel to Vjgay
= 6.36 [MPa]) Tangent stress parallel to Vjgaz
= 0.80 Resistance-dependent coefficient
s 1(0.9'f/em2)) S 1.0 (4.1) 0.16 < 1.00 verified
'y 0.23 < 1.00 verified
© 0.20 < 1.00 verified

VERTICAL WELDS OF STIFFENERS

Stiffener parallel to the web (along the extension of the column web)

s = 86.03 [MPa] Normal stress in a weld

= 86.03 [MPa] Perpendicular tangent stress

y= 62.02 [MPa) Parallel tangent stress

2= 202.84 [MPa] Total equivalent stress

by = 0.80 Resistance-dependent coefficient

max (s-. ty * © 0.56 < 1.00 verified

Trapezoid plate parallel to the column web

s = 0.00 [MPa] Normal stress in a weld

t= 0.00 [MPa] Perpendicular tangent stress

y = 110.13 [(MPa] Parallel tangent stress

7= 0.00 (MPa] Total equivalent stress

by= 0.80 Resistance-dependent coefficient

max (s-, t * € 0.53 < 1.00 verified

TRANSVERSAL WELDS OF STIFFENERS

Stiffener parallel to the web (along the extension of the column web)

s = 76.02 [MPa] Normal stress in a weld

L= 76.02 [MPa] Perpendicular tangent stress

y= 69.02 [MPa] Paralle! tangent stress

US 193.41 [MPa] Total equivalent stress

by = 0.80 Resistance-dependent coefficient

max (s-, ty * © 0.45 < 1.00 verified

Trapezoid plate parallel to the column web

% = 76.02 [MPa] Normal stress in a weld

v= 76.02 [MPa] Perpendicular tangent stress

Y= 74.84 [MPa] Parallel tangent stress

8= 199.79 [MPa]) Total equivalent stress

by = 0.80 Resistance-dependent coefficient

max (s-, t * © 0.46 < 1.00 verified

CONNECTION STIFENESS

Bending moment Mj gq,y

bes = 147 [mm)] Effective width of the bearing pressure zone under the flange
legy = 428 [mm] Effective length of the bearing pressure zone under the flange
k|3'y =E. @

kizy = 28 [mm] Stiffness coeff. of compressed concrete

ltf = 199 [mm] Effective length for a single bolt for mode 2

ms= 44 [mm) Distance of a bolt from the stiffening edge

ki5y = 0.425"eq*t,3(M3)

kisy = 28 [mm] Stiffness coeff. of the base plate subjected to tension

Lp= 346 [mm] Effective anchorage depth

kigy = 1.6"Ap/Lp

kigy = 3 [rmm]) Stiffness coeff. of an anchor subjected to tension

loy= 0.47 Column slenderness

Symiy = 73483 .41 [kN*m] Initial rotational stiffness

Singy = 183698 95 [kN*m] Stiffness of a rigid connection

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0.16)
(0.23)
(0.20)

[4.5.3.(7)]
[4.5.3.(7)
[4.5.3.(7))
[4.5.3.7]
[4.5.3.(7)

(0.56)

[4.5.3.(7)]
[4.5.3.(7]
[4.5.3.(M)
[4.5.3.(7)]

[4.5.3.(7)]
(0.53)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(]
[4.5.3.(7]

(0.45)

[4.5.3.7)]
[4.5.3.(7)
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.7)]

(0.46)

[6.2.5.(3)]
[6.2.5.(3)]

[Table 6.11]

[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)



Siiniy < Sjrigy SEMI-RIGID

WEAKEST COMPONENT:

BASE PLATE - BENDING

Connection conforms to the code

Autodesk Rabot Structural Analysis Professional 2016

Design of fixed beam-to-column connection
EN 1993-1-8:2005/AC:2009

Ratio 0.98

[5.2.2.5.(2)]

Ratio
0.99

GENERAL
Connection no.: 2
Connection name: ks1
Structure node: 2
Structure bars: 2,
GEOMETRY
CoLumn
Section: HEA 400
Barno.: 2
a= -90.0 [Deg] Inclination angle
he = 390 [mm] Height of column section
by = 300 [mm] Width of column section
e = 11 [mm] Thickness of the web of column section
fre = 19 [mm] Thickness of the flange of column section
fe= 27 [mm] Radius of column section fillet
Ae = 158,98 [em?) Cross-sectional area of a column
e = 45069.40 [cm?] Moment of inertia of the column section
Material: sz3s
fye = 235.00 [MPa] Resistance
Beam
Section: 1PE 500
Barno.. ¢
= 7.0 [Deg] Inclination angle
hp = 500 [mm] Height of beam section
by = 200 [mm] Width of beam section
= 10 [mm] Thickness of the web of beam section
t, = 1€ [mm] Thickness of the flange of beam section

[mm]

Radius of beam section fillet



[mm]
[cm?)
[cm?)

[MPa)

Radius of beam section fillet
Cross-sectional area of a beam
Moment of inertia of the beam section

Resistance

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

p= 21
= 115.52
= 48198.50

Material: s23s

fyb'—' 235.00

BoLts

d= 16

Class = 6.8

Firg = 67.82

M= =

My = 6

h|= 70

Horizontal spacing e; =
Vertical spacing p; =

PLATE
hp= 834
= 200
= 20
Material: s 235
fyp = 235.00
LOWER STIFFENER
Wy = 200
g = 16
hd = 300
ta = 12
lg= 400
a= 41.3
Material: s 235
fyou = 235.00
FILLET WELDS
= 8
2= 12
g = 5
MATERIAL FACTORS
M0 = 1.00
em = 1.00
M2 = 1.25
M3 = 1.25
LOADS

(mm]

[kN]

[(mm]

70 {mm]

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;70;200;200;100 {mm]

[mm]
[mm]
(mm)

[MPa]

{mm]
[mm]
(mm]
[mm]
[mm]
[Deg]

{MPa)
[(mm]

[mm]
[mm]

Plate height
Plate width
Plate thickness

Resistance

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

Resistance

Web weld
Flange weld
Horizontal weld

Partial safety factor
Partial safety factor
Partial safety factor
Partial safety factor

[2.2]
[2.2)
[2.2)
[2.2]

Ultimate limit state

Case: 673: ULS/659=1*1.35 + 6*1.35 + 3*1.05 + 10*1.50 (1+46)*1.35+3*1.05+10*1.50

Mb1,Ed = 318.30  [kN*m]  Bending moment in the right beam
Vb1Ed = 120.42 [kN] Shear force in the right beam
Nb1.£d= -62.59 (kN] Axial force in the right beam
Mc1ga = 318.30 [kN*m] Bending moment in the lower column
VerEd = 62.59 [kN] Shear force in the lower column
N1 £ = -120.42 [kN) Axial force in the lower column
RESULTS
BEAM RESISTANCES
COMPRESSION
Ap= 115.52 [cm?]  Area EN1993-1-1:[6.2.4]
Neb.rd = Ab fyb / M0
Neb Rd = 2714 77 [kN) Design compressive resistance of the section EN1993-1-1:[6.2.4)
SHEAR
A = 95 &7 [em?) Shear area EN1993-1-1:[6.2.6.(3)]



Vaord = Avp (fyn / ©
VebRd = 1300.7¢9 [kN] Design sectional resistance for shear
Vo1.€d/ Veb,Rra 5 1.0 0.09 < 1.00 verified

BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

Woip = 2194.26 fcm3) Plastic section modulus
My pird = Wpib fyb / gm0
Mp.pi.Rd = 515.65 [kN*m] Plastic resistance of the section for bending (without stiffeners)

BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT
W= 3843.94 [cm3) Plastic section modulus

Meb.rd = Wpi fyb / gm0
Mg Rd = 903.33 [kN*m]} Design resistance of the section for bending

FLANGE AND WEB - COMPRESSION

M Rd = 903.33 [kN*m] Design resistance of the section for bending
b= 785 [mm] Distance between the centroids of flanges
FemRd = Mcep,Rra / Dy

FemRd = 1150.71 [kN] Resistance of the compressed flange and web

WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:
= 7.0 [Deg] Angle between the front plate and the beam
g= 41.3 [Deg] Inclination angle of the bracket plate
Deffcwb = 247 [mm] Effective width of the web for compression
= 59.87 [cm?] Shear area
W= 0.90 Reduction factor for interaction with shear
Scom,Ed = 146.08 [MPa] Maximum compressive stress in web
Kwe = 1.00 Reduction factor conditioned by compressive stresses
FewbRa1 = [W Kwe Deff.c.wb twb fyb / 2mol cos(g) / sin(g - b)
FewbRdt = 712.50 [kN] Beam web resistance
Buckling:
dyp = 426 [mm] Height of compressed web
lp= 0.99 Plate slenderness of an element
1= 0.80 Reduction factor for element buckling
FewbRd2 = [W Kwe T beff.c.wb twb fyb / gm1] cos(g) / sin(g - b)
FevbRd2 = 573.37 [kN] Beam web resistance

Resistance of the bracket flange
Fewb,Rd3 = bo th fyn / (0.8"2mo)
FewbRd3 = 940.00 [kN] Resistance of the bracket flange

Final resistance:

Fevb,Rdtow = Min (Fcwb,Rd1 + Fewb,Rd2 + Fewb,Rd3)
Fewb.Rd.tlow = 573.37 [kN] Beam web resistance

COLUMN RESISTANCES

WEB PANEL - SHEAR
Mb1gd = 318.30 [kN*m] Bending moment (right beam)
Mb2gd = 0.00 [kN*m]  Bending moment (left beam)
Ver6d= 62.59 [kN] Shear force (lower column)
Ve ga = 0.00 [kN] Shear force (upper column)
z= 708 [mm] Lever arm
VipEd = (Mb1 g - Mb2,Ed) / 2 - (Ve1.Ed - Ve2,d) / 2
Vup.Ed = 418.23 [kN] Shear force acting on the web panel
Ay = 57.33 [cm?) Shear area of the column web
Ay = 57.33 (cm?} Shear area
Vyp.Rd = 0.9%( fy,wc'Avc"'fy.wp'Avp*fys'Avd )/ (©
VypRd = 700 03 [kN] Resistance of the column web panel for shear
Vyp£d ! Vwp.Rd S 1,0 0.60 < 1.00 verified

EN1993-1-1:[6.2.6.(2)]
(0.09)

EN1993-1-1:[6.2.5.(2)]

EN1993-1-1:[6.2.5.(2)]

EN1993-1-1:[6.2.5]

EN1993-1-1:(6.2.5)

EN1993-1-1:[6.2.5]
[6.2.6.7.(1)]

[6.2.6.7.(1)]

[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)]

(6.26.2.(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.(M]

[6.3.(3)]
(5.3.3)]
(5.3.(3)]
(5.3.(3)]

[6.2.5]

(5.3.(3)]

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

6.2.6.1]

(0.60)



WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:
unz
beft.cwe =
Am=
w=
Scom,Ed =
Mm=

112.81
1.00

[mm]
(mm)]
[cm?]

[MPa)

Effective thickness of the column web

Effective width of the web for compression

Shear area

Reduction factor for interaction with shear

Maximum compressive stress in web

Reduction factor conditioned by compressive stresses

FewcRd1 = W Kwe beff.c wobe twe fye 7 gm0

Fewe Rd1 =
Buckling:

dwc=

h:

r=

€685.02

298
0.ge
0.ee

[kN]

[mm]

Column web resistance

Height of compressed web
Plate slenderness of an element
Reduction factor for element buckling

Fewb.Ra2 = W kwe T Peff.cwe twe fyc / 2mn

FeweRd2 =

600.37

Final resistance:
FewcRdlow = Min (Fc we Rd1 + Fe.we.Rd2)

FeweRd =

600.37

(kN]

[kN]

Column web resistance

Column web resistance

WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Bearing:
by =
beft cwe =
A=
w=
Scom,Ed =
kwc=

11

3z0
57.33
0.82
112.81
1.00

[mm]
[mm]
[em?)

[MPa])

Effective thickness of the column web

Effective width of the web for compression

Shear area

Reduction factor for interaction with shear

Maximum compressive stress in web

Reduction factor conditioned by compressive stresses

FewicRd1 = W kye bett.c.wbe twe fye / 2mo

FevicRat =

Buckling:
dwc=

=
rs

677.73

298
0.88
0.88

[kN]

[mm]

Column web resistance

Height of compressed web
Plate slenderness of an element
Reduction factor for element buckling

FewbRd2 = W Kwe T Deff.cwe twe fyc ! e

FewcRd2 =

597.35

Final resistance:
F<:.wc.Rd,upp = Min (Fcwe,Rd1 . Fewe.Rd2)

Fc.wc.Rd.upp =

597.35

[kN]

[kN]

Column web resistance

Column web resistance

GEOMETRICA_L PARAMETERS OF A CONNECTION

EFFECTIVE LENGTHS AND PARAMETERS - COLUMN FLANGE

Nr m

COBEU I T
® o ® ® ®©® ©

my

e

115
115
115
115
115

11

5

EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE

Nr m my e

1 21 65

2 21 ~ 65

3zl 65

4 z1 65

5 21 65

€ 2 65

m - Bolt distance from the web

ey p leff,cp leff,nc left,1 leff,2 left,cp.0 leff,nc.g
70 50 158 50 158 95 ‘105
70 50 175 50 175 ‘140 170
135 50 175 50 175 140 70
200 50 175 50 175 1400 200
150 50 175 50 175 200 100
100 50 175 50 175 125 ‘138
ey P 'eff.cp left,nc 'eﬂ,1 'eff,z 'eﬁ,cp,g |eff.nc,9
70 131 167 131 167 135 119
70 131 165 131 165 140 70
135 131 165 131 165 270 135
200 131 165 131 165 400 200
150 131 165 131 165 300 150
100 131 165 131 165 165 132

my - Bolt distance from the beam flange

[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)]

[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)]

[6.2.6.2.(1)]

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

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

'efm,g
95
70
70
200
100
125

|eff,1,g
119
70
135
200
150
132

[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)}

[6.2.6.2.(1)]

'eff,z,g
105
70
70
200
100
138

'efi,z,g
119
70
135
200
150
132



e - Bolt distance from the outer edge

€x - Bolt distance from the horizontal outer edge

p - Distance between bolts

liep - Effective length for a single bolt in the circular failure mode
lgne - Effective length for a single bolt in the non-circular failure mode
ki1 - Effective length for a single bolt for mode 1

kg2 - Effective length for a single bolt for mode 2

leficpg — Effective length for a group of boits in the circular failure mode

lefincg — Effective length for a group of boits in the non-circular failure mode

lef1.g — Effective length for a group of bolts for mode 1
lefi2g - Effective length for a group of bolts for mode 2

CONNECTION RESISTANCE FOR COMPRESSION

Njra = Min ( Nep Rd2 Fewb.RdJow - 2 FoweRd.low - 2 Fewe.Rd.upp )

Njra = 1146.75 [kN]) Connection resistance for compression

Nbtgd/Njras 1.0 0.05 < 1.00

CONNECTION RESISTANCE FOR BENDING

Fira= 67.82 [kN] Bolt resistance for tension
Bpra= 247.55 [kN] Punching shear resistance of a bolt

Fierd  — column flange resistance due to bending
FiweRd — column web resistance due to tension
FiepRra — resistance of the front plate due to bending
FisbRd - resistance of the web in tension

FitcRa = Min (Fr1fcRd . FT2.6cRd  FT.3.fc.Rd)
FI,wc.Rd = w befrtwe twe fyc ! gmo

FiepRd = Min (F1.1 epRd . FT.2.ep.Rd - FT.3.ep.Rd)
Fiwb,Rd = Defftwb twb fyb / 2m0

RESISTANCE OF THE BOLT ROW NO. 1

Fi1,Rd,comp - Formula Ft1,Rd,comp
Fifc.Rd(1) = 135.65 135.65
FiwcRd(1) = 127.56 127.56
FiepRa1) = 135.65 135.65
FiwbRa(1) = 314.00 314.00
Bpra = 495.09 495.09
Vyp Rafb = 700.03 700.03
Fewerd = 600.37 600.37
FemRd = 1150.71 1150.71
Fewbrd = 573.37 573.37
Fu1,ra = Min (Fy1,Rd.comp) 127.56

RESISTANCE OF THE BOLT ROW NO. 2

Fi2,Rd,comp - Formula Fi2,Rd,comp
FitcRar2) = 135.65 135.65
Fiwe ra2) = 127.66 127.56
FiepRa(2) = 135.65 135.65
FrubRa(2) = 314.00 314.00
Bpra = 485.09 495.09
Vup e/ - £1' Fiigg = 700.03 - 127.56 572.47
Fewcra - X1' Fjra = 600.37 - 127.56 41281
FemRa- 21! Fjra = 1150.71 - 127.56 1023.15
FewbRa- X% Fyrd = 573.37 - 127 .56 445.81
Fiicra + 1) - 21" Fijra = 271.30 - 127.56 143.73
Flucrd@ + 1) - 21" FijRa = 422.47 - 127.56 294.91
Frepre@ + 1) 21" FjRa = 271.30 - 127.56 143.73
Fiz ra = Min (Fi2 Rd.comp) 127.56

verified

Component

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
Bolt row resistance

Component

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
Bolt row resistance

[6.2]

(0.05)

[Table 3.4]
[Table 3.4]

[6.2.6.4] , [Tab.6.2]

[6.2.6.3.(V)]

[6.2.6.5] . [Tab.6.2]

[6.2.6.8.(1)]



FRd.comp - Formula FioRdcomp _ _|Component

FuwbRd2 + 1) - 21" FijRa = 454.16 - 127.56 326.60 'Beam web - tension - group
Fiard = Min (Fi2,Rd.comp) 127.5¢  Boltrowresistance
RESISTANCE OF THE BOLT ROW NO. 3
FRd,comp - Formula FuaRdcomp  Componemt
Figcrag3) = 135.65 135.65 ‘Column flange - tension
FiweRa(3) = 127.56 127.56 " Columnweb-tension
?t:ep,Rd(3) =135.65 135.65 Front plate - tension )
FuyoRa3) = 314.00 314.00 Beam web - tension B
BpRra = 495.09 495.09 ‘Bolts due to shear punching
VupRo/b - £12 FiiRa = 700.03 - 255.12 144,91 ‘Web panel - shear
FeweRd - 212 Fijrg = 600.37 - 255.12 345.25 Column web - compression
FeRd - 212 Fijra = 1150.71 - 255.12 895.58 'Beam flange - compression
FewbRd - 212 Fijra = 573.37 - 255.12 318.25 ‘Beam web - compression
FUc,Rd(S +2)" 592 Fijra = 271.30 - 127.56 143.73 >Column ﬂahgé - tension - grdup
FiweRd@ + 2) - £22 Fijrg = 346.03 - 127.56 218.47 Column web - tension - group
FucRa +2+1) - 22" FyjRra = 406.94 - 255.12 151.82 Column ﬁange - tension - group;
FiwcRd@+2+ 1) - 221 Fij.Rd = 558.20 - 255.12 303.07 C.Qlumn web - iénsion - grobp
FepRd(3+ 2) - 322 FjRrd = 271.30 - 127.56 143.73 Front piaté - tension - bebp
FiwbRd(3 + 2) - 222 Fij,Rra = 491.38 - 127.56 363.82 Beam web - tension - group
FlepRa3+2+1)- 22' FijRra = 406.94 - 255.12 151.82 Front plate - tension - group
FiwbRd@+2+ 1) - 22' FjRa = 777.75 - 255.12 522.63 Beam web - tension - group 7
Fara = Min (Fi3,Rd.comp) 127.56 “Boltrow resistance
RESISTANCE OF THE BOLT ROW NO. 4

Fu,Rd,comp - Formula Ft4,Rd.comp Component

FigcRa4) = 135.65 135.65 Column flange - tension
FiwcRdg4) = 127.56 127.56 Column web - tension

FiepRae) = 135.65 135.65 Front plate - tension

FiubRaa) = 314.00 314.00 Beam web - tension

BpRra = 495.09 495.09 Bolts due to shear pdnching
VupRalb - £1 Fijra = 700.03 - 382.69 317.34 Web panel -shear
FemeRd - X1° Fijrg = 600.37 - 382.69 217.68 Column web - compression
FeRrd - 21° FyRa = 1150.71 - 382.69 768.02 Beam flange - compression
FewbRd - £13 Fyjra = 573.37 - 382.69 190.69 Zéeam web - compression
Fisc.Rd(4 + 3) - 23° Fyjrd = 271.30 - 127.56 143.73 Column flange - tension - group
FiwcRd(4 + 3) - 23° FyRrd = 600.94 - 127.56 473.38 Column web - tension - group
FifcRa(4 + 3 + 2) - a2 Fijra = 406.94 - 2565.12 151.82 ‘Column flange - tension - group
FlwcRdi4 + 3+ 2) - 232 FyjRd = 705.20 - 255.12 450.08 iColumn web - tension - group
FiicRd(4 +3+2+ 1) - 23' Ftj,ra = 542.59 - 382.69 159.91 ‘Column fiange - tension - group
FlwcRd+3+2+1) - 23" FijRa = 824.23 - 382.69 441,54 ‘Column web - tension - group
FlepRa(d + 3) - 23° Fyjra = 271.30 - 127.56 143.73 ‘Front plate - tension - group
FiwbRd(4 + 3) - £3° Fij,Ra = 803.00 - 127.56 675.43 fBeam web - tension - group
FrepRdi4 + 3 + 2) - 232 FijRd = 406.94 - 255.12 151.82 Front plate - tension - group
FiubRd(d + 3 + 2) - 232 Fyj,ra = 970.78 - 256.12 715.66 ‘Beam web - tension - group
FiepRd(4+3+2+1)- 23' FyjRd = 542.59 - 382.69 159.91 'Front plate - tension - group
FuwbRda +3+ 2+ 1) - 33" Fijra = 1257.15 - 382.69 874.47 Beam web - tension - grdup
Fu.rd = Min (Fi4 Rd comp) 127.56 Bolt row resistance
RESISTANCE OF THE BOLT ROW NO. 5

Fis,Rd,comp - Formula Fi5,Rd,comp Component

Ficrars) = 135.65 135.65 Column flange - tension
Fiwc.rds) = 127.56 127.56 Column web - tension

FiepRrds) = 135.65 135.65 Front plate - tension

FiubRd(s) = 314.00 314.00 Beam web - tension

Bp.ry = 495.09 495.09 Bolts due to shear punching
Fig.ra = Min (Fi5 Rd.comp) 63.13 Bolt row resistance

. \ML



FisRd,comp - Formula

VipRo/b - 1% Fiira = 700.03 - 510.25

FewcRd - 314 FijRd = 600.37 - 510.25

Fepra-51% Fyra = 1150.71 - 510.25

F:V;.I;d -3¢ Fijrd = 573.37 - 510.25

—F__—U&Rd(su) - 34% Fijrg = 271.30 - 127.56
FiweRd(5 + 4) - Z4* Fijra = 648.33 - 127.56

FigcRa(5+ 4+ 3) - 24> FijRa = 406.94 - 255.12
FuucRe(s + 4+ 3) - 24> Fiira = 743.42 - 265.12
FucRais+4+3+2) - 242 FyRa = 542.59 - 382.69
FiwcRd(5 + 4 +3+2) - L42 FijRa = 819.44 - 382.69
FycRd(5+4+3+2+ 1)~ 54! Fijra = 67824 - 510.25
FiwcRd(S+4+3+2+ 1) - 24" Fyra = 905.32 - 510.25
FiepRa(s + 4) - Z4* Fyjra = 271.30 - 127.56
FuubRes + 4) - Z4* Fijrg = 838.95 - 127.56
FlepRd(s + 4+ 3) - £4° FijRg = 406.94 - 255.12
FiwbRa(5 + 4 + 3) - Z4° FijRra = 1162.55 - 255.12
FlepRd(S +4+3 +2) - 242 FijRa = 542.59 - 382.69
FlubRd(5+4 + 3+ 2) - .42 FyRa = 1330.34 - 382.69
FlepRd(5+4+3+2+1) - 24! FyRa = 678.24 - 510.25
,FLg:p.Rd(s +4+43+2+1)° 241 Fij.Rd = 1616.70 - 510.25
Fi5 ra = Min (Ft5 Rd.comp)

RESISTANCE OF THE BOLT ROW NO. 6

F5,Rd,comp - Formula

FitcRee) = 135.65

FiweRae) = 127.56

FiepRd(e) = 135.65

FiwbRa(e) = 314.00

BpRrd = 495.09

VupRrab - ¥15 Fyjrg = 700.03 - 573.37

FewcRrd - $1° Fijrg = 600.37 - 573.37

FemRa- 215 Fijra = 1150.71 - 573.37

FeunRa- £1° Fijra = 573.37 - 573.37

FiscRa@ + 5) - ¥6° Fij,rd = 271.30 - 63.13

FiucRde + 5) - £5° Fij,Ra = 545.10 - 63.13

FicRd(®+ 5 + 4) - 25° Ftj,rd = 406.94 - 190.69

FiwcRd(@+ 5+ 4) - 35° Fij,ra = 817.18 - 190.69
FifcRd+5+ 4+ 3) - 35° FijRd = 542.59 - 318.25
FivicRd6+5+ 4 + 3)- 253 Fij,Rd = 878.10 - 318.25
FuicRAG+5+4+3+2) - 252 Fijra = 678.24 - 445.81
FI,wc.Rd(G +5+44+3+2)" 252 Fij,ra = 026.60 - 445.81
$s' Fijra = 813.89 - 573.37
FlucRd@+5+4+3+2+1)- 25 FyRa = 981.82-573.37
FrepRd(@ + 5) - 25° Fyjra = 271.30 - 63.13

FiubRd® + 5) - £5° Fyj,Rd = 676.73 - 63.13

FiepRd(8 +5+4) - 54 Fy.Rd = 406.94 - 190.69

FiubRd(B + 5 + 4) - 25 Fyj,ra = 1156.13 - 190.69
FlepRd(B+ 5 +4 + 3) - 555 Fijra = 542.59 - 318.25
FilubRd6+5+ 4 +3) - 255 FijRd = 1479.72 - 318.25
FtepRd6+5+4+3+2)- 352 Fyj,rd = 678.24 - 445.81
FlubRA(B + 5+ 4 +3 + 2) - 252 FtjRa = 1647.51 - 445.81
35" Fijra = 813.89 - 573.37

FilcRA@+5+a+3+2+1) "

F!,ep,Rd(B¢5+4o3¢2+ 1) -

1
FlubRd(B+5+4+3+2+ 1)~ 25
Figra = Min (Fi8,Rd,comp)

SUMMARY TABLE OF FORCES

Fij,ra = 1933.88 - 573.37

F(S.Rd.comp
189.

78

90.12

640.
63;13 S
143. -
520.
151.

488.

167.
395.
143.
711.

151.

159.
947.
167.

1106.45

46

73
77
82

29

.91

.75

99

07

73

39

82

.42

91

65

99

63.13

FtG,Rd.comp
135. \
127.
135.
314.
495.
126.

€5

66

27.00

577.

34

0.00

208.

481.
216.
626.
224.
559.
232.
480.
240.
408.
208.
613.
216.
965.

224.

1161.47

17

98

26

49

34

85

43

78

51

45

17

€0

26

44

34

232.43

1201.70

240.

1360.51

0.00

51

~ Icomponent
~‘Web panel - shear

o 'Beam flange - compression
_ ;Beam web - compression

Column web - compression

‘Column web - tension - group

‘Column flange - tension - group

‘Column flange - tension - grop

Column wgb - tensiqp - group

Column flange - tension - group '

“Column web - tension - group

Cotumn fiange - tension - group

Column web - tension - group
Front plate -}gnsion - group

‘Beam web - tension - group

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

Beam web - tension - group

Bolt row resistance

‘Component

Column flange - tension
Column web - tension
Front plate - tension
Beam web - tension
Boits due to shear punching
Wéb pahel - shear o

Column web - compression
Béarh flange - compressic;n
Beam web - compression
Column flange - tensioh - group
.Column web - tension - group
fColumn flange - tension - group
EColumn web - tension - group
jColumn flange - tension - group
.Column web - tension - group
'TCqumn fiange - tension - group
}Columh web - ténsion - 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
Front plate - tension - group
Beam web - tension - group
Bolt row resistance



Nr h; Ftj.Rd Ft.ic.Rd Ftwe,Rd Ftep.Rd Ftwhb,Rd
1 743 127 .56 135,65 127.56 135.65 314.00 13S.
2 673 127.5¢6 135.65 127.56 135.65 314.00 135.
3 603 127.%¢ 135,65 127.56 135.65 314.00 135.
4 403 127.%¢ 1358 .65 127.56 135.65 314.00 135.
5 203 63.13 135.65% 127.56 135.65 314.00 135.
6 103 - 135 .65 127.56 135.65 314.00 135.
CONNECTION RESISTANCE FOR BENDING M; rd
Mira =2 hj FjRa
Mird = 32161 [kN*m] Connection resistance for bending
Mp1ed/ Mjra s 1.0 0.99 < 1.00 verified
CONNECTION RESISTANCE FOR_SHEAR
= 0.60 Coefficient for calculation of Fyrq
b= 0.80 Reduction factor for long connections
Fyrd = 50.67 [kN] Shear resistance of a single bolt
FiRd.max = 67.82 [kN] Tensile resistance of a single bolt
FoRd,int = 21e.88 [kN] Bearing resistance of an intermediate boit
FbRdext = 218.88 [kN] Bearing resistance of an outermost bolt
Nr Fy,Ra.N Fyj.Ed.N Fy.Rd.M Fy,Ed.M Fij€d
1 135,65 -10.43 127.56 126.17 115.74
2 135.65 -10.43 127.56 126.17 115.74
3 135.65 ~10.43 127.56 126.17 115.74
4 135.65 -10.43 127.56 126.17 115.74
$ 135.65 -10.43 63.13 62.44 §2.00
6 135.65 -10.43 0.00 0.00 -«10.43
FijraN — Bolt row resistance for simple tension
FyeaN - Force due to axial force in a bolt row
Fyram — Bolt row resistance for simple bending
Fiieam — Force due to moment in a bolt row
Fied - Maximum tensile force in a bolt row
FyyjRa - Reduced bolt row resistance
FiigaN = Nj.ed FijRd.N / NjRd
Fiieam = Mjed Fyjrd.m/ MjRd
Fy,ed = Fijgdn + FigdM
FyiRd = Min (n Fygq (1 - Fyed/ (1.4 nh Fyrd,max). Mh FvRd . M Fo,Ra))
Vird = M ¥1" Fyj Rd
ViRg = 333.23 [kN] Connection resistance for shear
Vb1.ed/ VjRa S 1.0 0.36 < 1.00 verified
WELD RESISTANCE
Ay = 213.53 [cm?2] Area of all welds
Agy = 100.27 [cm?] Area of horizontal welds
A= 113.26 [cm?] Area of vertical welds
by = 151126.35 (cm#] Moment of inertia of the weld arrangement with respect to the hor. axis
$’max~V max = -64.27 [MPa) Normal stress in a weld
&= = -64.27 [MPa] Stress in a vertical weld
Y= 10.63 [MPa] Tangent stress
by = 0.80 Correlation coefficient
© 128.54 < 360.00 verified
o 129.85 < 360.00 verified
s S 0.9*fu/em2 64.27 < 259.20 verified
CONNECTION STIFENESS
tyash = 4 [mm] Washer thickness
head = 12 [mm] Bolt head height
Nout & 16 [mm] Bolt nut height
Lp= £l [mm] Bolt length

Ft,Rd
65
65
65
65
65
65

39.
39.
39.
39.
.59

73

58
58
58
58

495.
495.
49S.
495.
495.
495.

Bp,Rd
0%
09
09
09
09
09

(6.2]

(0.99)

[Table 3.4]

[3.8]
[Table 3.4]
[Table 3.4]
[Table 3.4]
[Table 3.4]

FyjRd

101.34

[Table 3.4}
[Table 3.4]

(0.36)

[4.5.3.2(2)]
[4.5.3.2(2))
[4.5.3.2(2)]
[4.5.3.2(5)]
(4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(5))
[4.5.3.2(7)]

(0.36)
(0.36)
(0.25)

[6.2.6.3.(2)]
[6.2.6.3.(2)]
[6.2.6.3.(2)]
[6.2.6.3.(2)]



kig= 4 [mm] Stifiness coefficient of bolts

STIFFNESSES OF BOLT ROWS

Nr hj ki kg ks Keff,j

1 743 1 €21 95 1 6.32
2 673 1 621 56 1 5.69
3 603 1 621 104 1 S=ald
4 403 1 621 104 2 3.43
5 203 i 621 104 1 1.73
6 103 1 €21 104 1 0.88

Sum 23:1%

Kerij= 1/ (£3° (11 ki)

Zeq = TjKetrj N 1 Zj Kefiy

Zeq= 580 [mm] Equivalent force arm

keq = Z] keﬁ.i hj ! Zeq

keq = : [mm)] Equivalent stiffness coefficient of a bolt arrangement
A= 57.33 [cm?] Shear area

b= 1.00 Transformation parameter

Z= 580 [mm] Lever arm

ky = i [mm] Stifiness coefficient of the column web panel subjected to shear
Defi cwe = 298 [mm] Effective width of the web for compression

by = 11 [mm] Effective thickness of the column web

de.= 352 [mm] Height of compressed web

ky = 7 [mm] Stiffness coefficient of the compressed column web

Sjini=EZeg? / Ti (1 /kq + 1/ kg + 1/ Keq)

Sjini = 105488 . 24 [kN*m] Initial rotational stifiness

m= 2.90 Stiffness coefficient of a connection
Sj= Sjjni /m

5j= 16359.89  [kN*m]  Final rotational stiffness

Connection classification due to stiffness.
Sjfig = g930s.97  [KN*m]  Stiffness of a rigid connection

Sjpin = sse1.62  [KN*m]  Stiffness of a pinned connection

Sl‘inl B Sj.l'ig RIGID

WEAKEST COMPONENT:

BEAM WEB OR BRACKET FLANGE - COMPRESSION

REMARKS

Kefi,j hj

[6.3.2.(1)]
Keftj hj?
469.55
382.82
305.53
138.27
35.10
9.04
1344.31
[6.3.3.1.(2)]
[6.3.3.1.(3)]
[6.3.3.1.(1)]

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

[6.3.(7)]
[6.2.5]
6.3.2.(1)]

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

(6.3.2.(1)]

[6.3.1.(4)]
[6.3.1.(4)]

[6.3.1.(6)]
[6.3.1.(4)]
[6.3.1.(4)]

[5.2.2.5]
[5.2.2.5]

Distance of bolts from an edge is too large. 124 [wm] > 120 [wm]

Connection conforms to the code

Ratio 0.99

Autodesk Robol Structural Analysis Professional 2016

i

Design of fixed beam-to-beam connection
EN 1993-1-8:2005/AC:2009

Ratio
0.92
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Connection no.: 3
Connection name: Tar
Structure node: 7

Structure bars: 5,
GEOMETRY
LEFT SIDE
Beam
Section: 1PE 500
Barno.: s
a=s -173.0 [Deg] Inclination angle
hyy = 500 [mm] Height of beam section
by = 200 [mm] Width of beam section
bl = 10 [mm] Thickness of the web of beam section
ty = 16 [mm] Thickness of the flange of beam section
Moy = 21 [mm] Radius of beam section fillet
Ay = 115.52 [cm?3) Cross-sectional area of a beam
iy = 48198.50 [cm?] Moment of inertia of the beam section
Material: s23s
fp= 235.00 [MPa] Resistance
RIGHT SIDE
Beaw
Section: 1PE 500
Barno.: &
as -7.0 [Deg] Inclination angle
Ry = 500 [mm] Height of beam section
bpyr = 200 {mm] Width of beam section
bty = 10 [mm)] Thickness of the web of beam section
tis = 16 [mm] Thickness of the flange of beam section
T = 21 [mm)] Radius of beam section fillet
Ay = 115.52 [cm2] Cross-sectional area of a beam
Ibr = 48198.50 [cm#*] Moment of inertia of the beam section
Material: s235
fyo = 235.00 [MPa] Resistance
Bouts
The shear plane passes through the UNTHREADED portion of the bolt.
d= 16 [mm)] Bolt diameter
Class = 10.9 Bolt class
Fird = 113.04 [kN} Tensile resistance of a bolt
n = 2 Number of bolt columns
n, = 4 Number of bolt rows
hy = 80 [mm] Distance between first boit and upper edge of front plate
Horizontal spacing €j = 70 (mwm]

Vertical spacing pi =

PLATE

hpr = 523

200;110;80 [mm])

(mm]

Plate height



bpe = 200 [mm] Plate width
= 16 [mm) Plate thickness
Malerial: s 235
fyor= 235.00 [MPa) Resistance
FILLET WELDS
EWE 5 [mm] Web weld
3= 8 [mm]) Flange weld
MATERIAL FACTORS
240 = 1.00 Partial safety factor
= 1.00 Partial safety factor
22 = 1.25 Partial safety factor
M3 = 1.25 Partial safety factor
LoAps

[22]
2.2)
[2:2)
[2:2]

Ultimate limit state

Case: 673: ULS/659=1+1.35 + 6°1.35 + 3%1.05 + 10°1.50 (1+46)*1.35+371.05+410*1.50

Mpi1 Ea = -180.81  [kN*m]  Bending moment in the right beam
Vbi,Ed = 5.79 [kN] Shear force in the right beam
Np1ga = -62.59 [kN] Axial force in the right beam
RESULTS
BEAM RESISTANCES
COMPRESSION
Ap = 115.52 [em?) Area
Neo,rd = Ap fyb / gm0
NebRd = 2714.77 [kN] Design compressive resistance of the section
SHEAR
Ap= 59.87 [cm?) Shear area
Ves,Rd = Ao (fyn / ©
VebRrd = 812.3% [kN] Design sectional resistance for shear

Vb1,gd/ Veb,Ra S 1.0 0.01 < 1.00

BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

verified

Woip = 2194.26 [cm?3) Plastic section modulus
Mp pi.Rd = Woib fyb / 2M0
Mpb.piRd = 515.65 [kN*m] Plastic resistance of the section for bending (without stiffeners)

BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wpi = 2194.26 [cm3] Plastic section modulus
Mco,Rd = Wyl fyb / gm0
MepRa = 516.65 [kN*m] Design resistance of the section for bending

FLANGE AND WEB - COMPRESSION

MeoRd = 515.65 [kN*m] Design resistance of the section for bending
h= 484 [mm] Distance between the centroids of flanges
Fem.Rrd = Mep,Rd / Dt

FemRd= 1065.39 [kN} Resistance of the compressed flange and web

GEOMETRICAL PARAMETERS OF A CONNECTION

EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE

Nr m My e ©x p leff,cp letf,nc lofi,1
12 - 65 - 80 152 194 152

2 24 . 65 - 95 152 178 152

1 14 . 65 - 155 152 178 152

4 24 - 65 zo0o0 152 178 152

m — Bolt distance from the web

my - Bolt distance from the beam flange

e - Bolt distance from the outer edge

e, - Bolt distance from the horizontal outer edge

'eﬁ.z
194
178
178
178

left,cp.g leff,nc.g
156 145
190 95
310 155
276 189

EN1993-1-1:(6.2.4]

EN1993-1-1:(6.2.4]

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

EN1993-1-1:{6.2.6.(2)]
(0.01)

EN1993-1-1:[6.2.5.(2)]

EN1993-1-1:(6.2.5.(2)]

EN1993-1-1:[6.2.5]

EN1993-1-1:[6.2.5]

EN1993-1-1:(6.2.5)

[6.2.6.7.(1)]
[6.2.6.7.(1)]
leff, 1.9 loff,2,9
145 145
95 95
155 155
189 189



P
|eff.cp

- Distance between bolts

- Effective length for a single bolt in the circular failure mode

leinc  — Effective length for a single bolt in the non-circular failure mode
lef1  — Effective length for a single bolt for mode 1

leiz - Effective length for a single bolt for mode 2

leficp.g — Effective length for a group of bolts in the circular failure mode
lefincg — Effective length for a group of bolts in the non-circular failure mode
lefi1g — Effective length for a group of bolts for mode 1

kiizg - Effective length for a group of bolts for mode 2

CONNECTION RESISTANCE FOR COMPRESSION

Njrg = Min ( Nep ra ) " [6.2]
Nirg = 2714.77 [kN] Connection resistance for compression

N N <1.0 Uel’[“ed (0.02)
R pr .00
b]_Ed, j,.Rd ' 0.02 1

| CONNECTION RESISTANCE FOR BENDING

A [Table 3.4]
Fird = 113.04 [kN] Bolt resistance for tension [Table 3.4]
Bora = 208.46 [kN] Punching shear resistance of a bolt

FieRd  — column flange resistance due to bending
FtweRd — column web resistance due to tension
Flepra — resistance of the front plate due to bending
Flwbrd — resistance of the web in tension

[6.2.6.4] , [Tab.6.2]
Fiferd = Min (FT1cRd - FT2.cRd « FT.3 fo.Rd) 6.2.6.3.(1]
FilweRd = W beft twe twe fye / emo [6.2.6.5], [Tab.6.2]
Flepra = Min (FT1epRd. FT2epRd. F1.3.ep.Rd) (6.2.6.8.(1)]
Fiwb.Rd = Defttwb twb fyb / gm0

RESISTANCE OF THE BOLT ROW NO. 1

E Component
A P "
Fit Rd,comp - Formula "'Rdacom Front plate - tension
26.0
F“EP.RUU) =226.08 : Beam web - tension
65.12
Fl‘wbﬂdn) =365.12 3 Bolts due to shear punching
B, ” 416.92 .
PRd = 416.92 - Beam flange - compression
0 L
Fefora = 1065.39 . = Bolt row resistance
Fiira = Min (Fyy \Rd,comp) Ca
RESISTANCE OF THE BOLT ROW NO. 2
Component
FLZ,Rdchmp - Formula FizRd.comp Front plate - tension
Fi =223.88 SRR i
epRd(2) = 223. - Beam web - tension
_ 365.12
BLWb'Rd(Z} = 365.12 v o Bolts due to shear punching
at 4l6.
Fi’.Rd =416.92 5 a5 Beam flange - compression
Ch.Rd - 211 Fl],Rd = 1065.39 - 226.08 Ras Front plate - tension - group
FtepRagz + 1) - Z1' Fijira = 383.46 - 226.08 Lpw5 BT web = tension ~grati
Fisb gz + 1y - Z1' Fiira = 574.88 - 226.08 sa8-00 Bolt row resistance
2Rq = Min (Ft2 Rd,comp) Lt
RESISTANCE OF THE BOLT ROW NO. 3
omponent
Fl3.Rd'c°mp - Formula Ft3,Rd,comp —— :
F Front plate - tension
lepRa(3) = 223.88 223.88 :
Beam web - tension
Wb R(3) = 365.12 365.12 DI e —
n
BDRu= 416.92 416.92 Boits : pERGhing
am flange - compression
FCde - 542 Fijra = 1065.39 - 383.46 681.94 ge g ;
. t plate - tension -
F‘-‘-‘D‘Rd(a +2)- 222 Fijrd = 389.06 - 157.38 231.69 FIRER . e
Flub raga + 2) - Z2° Fijra = 599.25 - 157.38 441.87 Beamweb~iension - group
Flepraa + 2 + 1) - 22" FyjRra = 504.53 - 383.46 511.07 Front plate - tension - group
Fiu Ra@ +2+ 1)~ 5o! Fijrq = 946.42 - 383.46 562.96 Beam web - tension - group
Fiy Rg = Min (F13.Rd.comp) 5401,167 Bolt row resistance




Addifj
onal re .
duction of the bolt row resistance

Fia
Rd=F
11,Rd ha/h
BRq = i
b 131.03 [k
. N] Reduced i
ed bolt row resistance [6.2.7.2.(9)]

ESisT,
ANCE o
FT
3 HE BOLT ROW NO. 4
Rd
Component
Front plate - tension

Beam web - tension

¢
Omp « FOrmu &
Ft4,Rd,comp

Lep,
f o) =223 8g
223.88

wdeM) 365 12

PRy = 41§ 92 g
ch : 365.12

Fll R0 416.92 Bolts due to shear punching
@)
F
F
R

Beam flange - compression

550.

Flirg =
.Rd = 1065.39 - 514.49
Front plate - tension - group

P

Moy - T3 F

Rd”*S)"Z tiRd = 440.96 - 131.03
0Ruq 4, 3" FiRa = 824.83 - 131.03

2)- 352 F,};'Rd 655 - DEEA

F1j.Rd = 1052.55 - 288.41
Wb, - ¥,1

Rtg )~ 23! Fijrg = 824.42 - 514.49

885.2

h‘“‘Ma*z*” X' F
T (Fip, ti.Rd = 1399.72 - 514. 49
Rd.comp) 223.

309.
Beam web - tension - group

693.
Front plate - tension - group

ty
®Rag , —
764 Beam web - tension - group

3+
Front plate - tension - group

- group

F

F
F,

309.
Beam web - tension

Bolt row resistance

LA
ddltional

feduct;

io

Ft“‘Ru =R N of the bolt row resistance
F4R "Ry hql'h1

Yy 3059 [6.2.7.2.(9)

M w [kN] Reduced bolt row resistance ]

RY 1
ABLE OF FORCES
h

w

[r]

15

2 ]

i Ft.Rd

62 226 .08

2 157.38
131.03

30,99

o
RN

0

NN
Mi-RuE?TION RES
W~ Xy ISTANCE FOR BENDING M;
Res 1 TliRg e
1 )
6.95  [kN*m]  Connection resistance " peees

Mg

q/

MJRd<1

0 0.92 < 1.00

QQNN
&g
M—
4 NCE FOR SHEAR
[Table 3.4]
[3.8]

v
0 Coefficient for calculation of FyRd
.95 Reduction factor for Iong connecﬂons Dy
bl [Table 3.4]
[Table 3.4]

.99
[Table 3.4]

.04
<32
Bearin

- 95
Bearing resistanc
FyjRd

Ftj,Ed,N
-15.65
-15.65
-15.65
-15.65

IRUN
IJEUN

Olt r,
OW Ty
U Ru iy esistance for simple tension

Oree

kl "M olt roiu:; to axial force in a bolt FOW
r B Oreg g esistance for simple bending

axlmul:: to moment in a bolt roW

t " Redygg tensile force in a bolt roW
isﬁ N s d bolt row resistance
TR

L'Ful\:F :Ed;:lJRdN’NJRd

IRy & URdm / MjRd

Eq
Mm : +FFll EdMm
h
vEd (1 - Fyjgq/ (1.4 M FLRd‘max)- nh Fu.Rrd - Mh Fo.rd)




\j.
Ro
;Rd i E1n F‘-’J Rd
Rd = .
(kN]

Y,
bE/ Vipgs 1 0

k%ﬂ.
i34
5.5
(1
ki :
Yqx i)
2 .
By 5 i Kgrr
9 i rﬁz I
keq ] 3 S
X 61
[mm]

k :

e S K

g ) el by
‘thfzeq

i
[ [mm]

liny 5 Zge2
3 9° k
eq
I}]§ 315134 )
8 [kN*m]

1=

8
8 Vlani g o
ann
Y, i
g oS
bpip, &

TR
n [kN*m]
Classiﬂ

)
9305 94 kN

5581.62 [kN*m]

i'ini §

Co
nforms to the code

Equivaleni force

Equlvaient st

Initial rotati
stiffness €O
Final rotational
cati

tion due to stiffness.

stiffness of @ rigi
stiffness of 8 pin

Connection resistance for shear

0.01 < 1.00

Area of all welds

Area of horizontal welds
Area of vertical welds
Moment of inertia of th
Normal stress in @ weld
Stressina vertical weld
Tangent stress
Correlation coefficient

e weld arrangement wi

176.29 < 360.00

149.08 < 360.00

259.20

g87.64 <

Washer thickness
Bolt head height
Bolt nut height

Bolt length
Stiffness coefficien

t of bolts

arm

iffness coefﬂcient ofa bol

onal stiffness

efficient ofa connecuon

stiffness

d connection
ned connection

th respect 10 the hor. axis

verified
verified
verified

t arrangemen’l

761.16
466.83
258.22
14.44
1500.64

[Table 3.4]
[Table 3.4]

{0.01)

[4.532(2)
[4.5.32(2)]
[4.5.3.2(2)]
[4.53.2(5)]
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(7)]

(0.49)
(0.41)
(0.34)

6.26.3.2)]
6.26.3.2)]
[6.2.6.3.2)]
6.2.6.3.2)]

(6.3.2.(1)

ket i’

6.3.3.1.2)]

6.3.3.1.(3)]

16.3.3.1.(1)]

6.3.1.(4)]
(6.3.1.(4)]

(6.3.1.6)]
6.3.1.(4))
16.3.1.4)]

(5.2.2.5]
5.2.2.5]




Autodesk Robot Structural Analysis Professional 2016

? Design of fixed beam-to-column connection
EN 1993-1-8:2005/AC:2009

GENERAL

Ratio
0.92

Connection no.: 4
Connection name: sz

Structure node: 4
Structure bars: 3, 6
GEOMETRY
COLUMN
Section; HEA 400
Barno.: 3
a= -90.0 [Deg] Inclination angle
he = 390 [mm] Height of column section
bi = 300 [mm] Width of column section
tye = 11 [mm] Thickness of the web of column section
te = 19 [mm] Thickness of the flange of column section
fc= 27 [mm] Radius of column section fillet
Ac= 158.98 [em?] Cross-sectional area of a column
lyc = 45069.40 [cm4] Moment of inertia of the column section
Material: sz23s
f,,c = 235.00 [MPa] Resistance
Beam
Section: 1PE 500
Barno.. €
a= 7.0 [Deg] Inclination angle
hp = 500 [mm] Height of beam section
b= 200 [mm] Width of beam section
tub = 10 [mm] Thickness of the web of beam section
tm = 16 [mm] Thickness of the flange of beam section
M= 21 [mm] Radius of beam section fillet
b= 21 [mm] Radius of beam section fillet
Ay = 115.52 [cm?] Cross-sectional area of a beam
lyp = 48198 .50 [cm?] Moment of inertia of the beam section
Material: sz3s
fyb = 235.00 [MPa] Resistance
Bowrs
The shear plane passes through the UNTHREADED portion of the bolt.
d= 16 [mm] Bolt diameter
Class = £ 8 Bolt class
Fipg = 67 B2 [KkN] Tensile resistance of a bolt



= 2 Number of bolt columns
= 6 Number of bolt rows
hy = 70 [mm] Distance between first bolt and upper edge of front plate
Horizontal spacing €j = 70 [mm)
Vertical spacing p; = 70;70;200;200;100 [mm]
PLATE
hy= 834 [mm] Plate height
bp= 200 (mm] Plate width
b= 20 [mm)] Plate thickness
Material: s 235
fp= 235.00 [MPa] Resistance
LOWER STIFFENER
Wq = 200 [mm] Plate width
= 16 [mm] Flange thickness
hy= 300 [mm) Plate height
twd = 12 [mm] Web thickness
lg= 400 [mm)] Plate length
a= 41.3 [Deg] Inclination angle
Material: s 235
fyou = 235.00 [MPa] Resistance
FILLET WELDS
ay= 8 [mm] Web weld
= 12 [mm] Flange weld
ag= s [mm] Horizontal weld
MATERIAL FACTORS
Mo = 1.00 Partial safety factor
a1 = 1.00 Partial safety factor
g2 = 1.25 Partial safety factor
M3 = 1.25 Partial safety factor

LoADS

[2.2)
[2.2]
[2.2)
[2.2]

Ultimate limit state
Case: 692: tk9 (1+6)*1.35+(5+10)*1.50+(8+13)*0.90

Mp1Ea = 297.34 [kN*m) Bending moment in the right beam
Vb1gd = 117.41 [kN] Shear force in the right beam
Nb1gd = -83.29 [kN] Axial force in the right beam
Me1Ed = 297.34 [kN*m] Bending moment in the lower column
Ve1gd= 83.29 [kN] Shear force in the lower column
Nc1gd = -117.41 [kN] Axial force in the lower column
RESULTS
BEAM RESISTANCES
COMPRESSION
Ap = 115.52 [cm?) Area EN1993-1-1:[6.2.4]
Neo,rd = Ab Tyb / gm0
Neb Rd = 2714.77 [kN] Design compressive resistance of the section EN1993-1-1:[(6.2.4]
SHEAR
Avb = 95 .87 [Cm2] Shear area EN1993~1-1[6.26(3)]
VebRd = Avp (fyn / ©
VebRd = 1300.79 [kN] Design sectional resistance for shear EN1993-1-1:[6.2.6.(2)]
Vb1gd/ VepRda S 1.0 0.09 < 1.00 verified (0.09)

BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

Woib = 2194.26 [cm3) Plastic section modulus
Mb.pt.Rd = Woib fyb / 2mo
Mp piRd = 515 .65 [kN*m] Plastic resistance of the section for bending (without stifieners)

BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT
Wpy = 3843 94 [cm3] Plastic section modulus

EN1993-1-1:[6.2.5.(2)]

EN1993-1-1:[6.2.5.(2)]

EN1993-1-1:[6.2.5)



Meb,ra = Wi fyb / eprg

- . : EN1993-1-1:[6.2.5]
Mes Ra = $03.133 [kN*m] Design resistance of the section for bending t
FLANGE AN
e D WEB - COMPRESSION _ . EN1993-1-1:[6.2.5]
bRd 03.33 [kN*m] Design resistance of the section for bending (6.2.6.7.(1]
= 785 [mm] Distance between the centroids of flanges
Femrd=M
Fc ~ MebRa ! by P [6.2.6.7.(1)]
RS 1150.71 [kN] Resistance of the compressed flange an

WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:
i il [Deg] Angle between the front plate and the beam
| £= 41 .3 [Deg) Inclination angle of the bracket plate ‘ [6.2.6.2-(1)]
| Deficyn= — [mm] Effective width of the web for compression EN1993-1-1:[6.2.6.(3)]
Aup = 52.87  [em?2]  Sheararea [6.2.6.2.(1]
= 0.30 Reduction factor for interaction with shear 6.2.6.2.(2)]
Scam,Ed = 138,61 (MPa] Maximum compressive stress in web _ o3 [6.2.6.2.(2)]
Kue = 1.00 Reduction factor conditioned by compressive stress
F = w .
£ ORA = I kg bt ¢ wi twb fyb / 2mo] COS(e) / sin(e - b) [6.2.6.2.(]
cwbRd1 = 712 .50 [kN] Beam web resistance
Buckling: 6.2.6.2.(1
:j‘”b - a26 [mm] Height of compressed web (6.2.6.2.(1]
p- 0.99 Plate slenderness of an element (6.2.6.2:(]
lr: 0.80 Reduction factor for element buckling
Fc‘wb.Rdz =W kwe 1 begt ¢ wo twb fyp / em1] cos(g) / sin(g - b) [6.2-5-2-(1)]
cwbRd2 = 573.39 [KN] Beam web resistance

Reristance of the bracket flange

CWO.Rd3 = by th fy1, / (0.8* emo) 6.2.6.7-(V}
Fewb,Rag = 940.00 [kN] Resistance of the bracket flange

Final resistance:

FewbRd joy = Mi 6 26_2,(1)]
£ WD Rd, low n (FC‘WD‘RCH . FC.Wb.Rdz . Fc‘wb,Rd:i) o=
ewb.Rd low = 573.37 [kN] Beam web resistance

MMN—-&%

WEB PANEL - SHE AR [5.3.(2;%
mtﬂ Ed = 297,14 [kN*m] Bending moment (r|ghl beam) [52§3)]
Vbz-Ed 5 0.00  [kN*m]  Bending moment (left beam) [5.3‘(3)]
Vc1.Ed = 83.29 [kN] Shear force (lower column) [5.6 -251
i 0.00  [kN]  Shear force (upper column) =

n 708 [mm] Lever arm 3]
VWp'Ed Mb1 £ - Mz £q) / Z - (Ver £d - Vez,ga) / 2 [
wp.Ed = 378.29 [KkN] Shear force acting on the web panel (6.2 6.(3)]
EN1993-1-1:15% 1 ]
= 6.2.6-(
2“ - 57.33 [em?] Shear area of the column web £n1993-1-1:16-
ch - 57.33 [cm?] Shear area 6 2.6.1]
wp.Rd = 0.9*%( fywe" Avctfy wpAvptys*Ava ) 1 (€ te-
Vip.Ra = 700,03 [kN] Resistance of the column web panel for shear (0.5%!
Vi Ed ! Vyp rg < 1.0 0.54 < 1.00 e
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE
Bearing: [Bie: .2 (ﬂ]
— 6 )
twe 11 [mm] Effective thickness of the column web L 2 6.(3)]
Defi cwe = 325 [mm] Effective width of the web for compression EN1993‘1'1 :[6.5 2-(‘1 )
Aye = 57.33 [cm?] Shear area [6'26»2.(2)]
w = 0.81 Reduction factor for interaction with shear {6.2'6.2-(2)]
Scom Ed = 105 .69 [MPa] Maximum compressive stress in web 15'2' '

Ky = 1.00 Reduction factor conditioned by compressive stresses 2.(”]

FeweRd1 = w Kye befr cwbe twe fye / 2mo [6‘2'6'

FeweRdl = 685,02 [kN] Column web resistance

T ...




e

Moo = 03.33  [kN*m] Design resistance of the section for bending

FLANGE AND WER . COMPRESSION

My Ra = %03.33  [kN*m) Design resistance of the section for bending
e 7es [mm] Distance between the centroids of flanges
FemRa= Meprq / hy

Fempa= 1150.73 [kN] Resistance of the compressed flange and web

WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:
b= 7.0 [Deg) Angle between the front plate and the beam
f,: 11.3  [Deg] Inclination angle of the bracket plate
ceub = 247 {mm]) Effective width of the web for compression
Mo 59.87 [cm?) Shear area .
v 0.%0 Reduction factor for interaction with shear
Scom £q = 138.¢1 i mpressive stress in web
: : [MPa] Maximum comp . .
e 1.00 Reduction factor conditioned by compressive stresse
F = .
CYORA1 = [w Ky Pefr.c wb twb fyb / 2mo) cos(g) / sin(e - b)
DRt = 712.50 [kN] Beam web resistance
BUCkling:
Oyp =
le 426 [mm) Height of compressed web
P 0.99 Plate slenderness of an element
;: 0.80 Reduction factor for element buckling
Fc.wb.Raz = W kwe r begr ¢ i twb fyb / zm1] cos(g) / sin(g - b)
C¥bRd2 = 573.37 {kN] Beam web resistance

Resistance of the bracket flange

CwbRd3 = by, t fyn / (0.8*

£mo)
CwbRd3 =

940.00 kN] Resistance of the bracket flange
Fina) fesistance:

C.Wb.Rd‘Iow = Min (FC.Wb,R(H , FC,Wb,Rdz , FC,Wb.Rd3)

CwWb.Rd low = 573 .39 [kN] Beam web resistance
SO resistances
WEB PANEL - SHEAR
b1Eq = 297,34 (kN*m] Bending moment (right beam)
b2 g = 0.00 [(kN*m] Bending moment (left beam)
Vc1.eq = 83 .29 [kN]) Shear force (lower column)
CEq = 0.00 KN} Shear force (upper column)
:'/: 708 (mm] Lever arm
VWD.Ed = Mb1,6d - Moz £g) / 2 - (Ve1.£d - Ve2.Ed) / 2
WpEg = 378.29 [kN] Shear force acting on the web panel
Avs = 57.33 [cm?] Shear area of the column web
Ay = 57.33 fem?2] Shear area
VWD.Rd = 0.9*%( fy.wc'Avc"'fy_wp‘Avp"'fys'Avd )/ (@
Vprg = 700.03 [kN] Resistance of the column web panel for shear
vV,

wpEd/ Vwp,Rd S 1,0 0.54 < 1.00

WEB . TRANSVERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing;
bve = 11 [mm] Effective thickness of the column web
off e we = 328 Effective width of the web for compression
we [mm] p
ve = 57.33 [cm2] Shear area
W= 0.81 Reduction factor for interaction with shear
Scomed = 105 .69 [MPa) Maximum compressive stress in web
we = 1. 00

Reduction factor conditioned by compressive stresses
Fc,wc,Rm = w Kwe Pefr.c woe twe fyc / emo

cweRdl = 685,02 [kN] Column web resistance

EN1993-1-1:[6.2.5]

EN1993-1-1:{6.2.5]
[6.2.6.7.()

6.26.7.(1]

[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)1

[6.2.6.2.(M)

6.2.6.2.(1
[6.2.6.2.(1MN
(6.2.6.2.(1]

(6.2.6.2.(1)]
(6.2.6.7.(N

6.2.6.2.(M

{5.3.(3N
{5.3.03)
(5.3.3)
(5.3.3)

16-2:5

5.3.03

EN1993—1-1:[6.2.6.(Z;]]
EN1993-1-1:[6.2.6:¢

6.261]

verified (0.54)

[6.2.6~2'(

.1:(6.2.6-

EN1993-1-1 l2.6.2. Al
' 2,(2)]

6.
6:2 2o

{6.26-

[6.2-




Buckling:
dwc =

= e [mm]

CWbRd2 = w kw

Height of compressed web
Plate slenderness of an element

Reduction factor for element buckling

.
eRps Befr.c.we twe fye / emn
6

00,37
Figl e [kN] Column web resistance
F Sistance:

Cwe
P R low = Min (Fe
we,Rd1 . Fc,wc,Rd2)

CweRg =

600,37

[kN]

EB
SVERS
E COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Bea”ng_‘

l‘n‘.'c =
[mm]
[mm]

eﬁ't‘wc =

A

W

Ve =
[em?]

§
Elom-Ecl =

We = 105 ¢

[MPa]

Ty,
k "c'RCH =

(:.Wc‘ Rdj =

Buckﬁng.

o =

w kwc

677.73

[kN]

lys
r 228 [mm]
R 0.88
F a8

CMD'RGZ - .88

N
c|

Column web resistance

Effective thickness of the column
Effective width of the we
Shear area

Reduction factor for interac
Maximum compressive stré
Reduction factor conditione

b,
eff.c.wbe twe fyc / 2mo

Column web resistance

Height of compressed web

Plate slenderness o]
Reduction factor for

f an element

web

tion with shear
ss in web
d by compressiv

element buckling

WC'RGQ =

we T b
eff.cwe twe fyc / am

597.35

Column web resistance

[kN]

C.we Rd1 . Fc.wc,R(iz)

[kN]  Column web resistance

597.15

AL p
ARA
METERS OF A CONNECTION

NGT
HS AND PARAMETERS - COLUMN FLANGE

m
ik ey p leff,cp leff,nc
115 50 158
115 175
115 175
115 175
115 = 175
115 _ 175

50
50
50

100 50

Ko
T|\’
EL
“NGTHS AND PA ATE
m RAMETERS - FRONT PL
leff,cp
131
131
65 131
- 65 & 131
a 65 131
65 131

m, n
X

65

65

~Bojt o
d
~R Istance from the web

di
di:::ze from the beam flange
D; diStance from the outer edge
_ Stance e from the horizontal outer €d9€
g Sctive between bolts
:Eﬁeqive :ength for a single boltin the circu
s Cctive |eng'h for a single bolt in the non-circy
Sctive lz:gth for a single bolt for mode 1
SClive |ength for a single bolt for mode 2.
9 Sctive |ehgth for a group of bolts in the circula
' €ctive Iength for a group of bolts in the non-circutar fa
Sctiye Iength for a group of bolts for mode 1
gth for a group of bolts for mode 2

|ar failuré mode
ar failuré mode

|ar failuré mode
ilure mode

b for compression

loff,A

e stresses

leff,2
158
175

loff,nc,9
105
70
70

loff,cp.0
95
140
140

lgff,nc,9
119
70
135
200
150
132

leff,cp,9
135
140
270
400
300
165

[6.2.6.2.(1)]
[626.2(1)]
6.2.6.2.(1)]

[6.26.2.(1)]

(6.2.6.2.(1)]

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

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

leff, 1,9
95
70
70
200
100
125

[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)]
6.26.2.(1]

6.2.6.2.(1)]

[6.2.6.2.(1]

leff,2,9
105
70
70
200
100
138




Coy
NECTION
RESISTANCE FOR COMP
RESSION

N
1Rd = Min
(N¢ Rd2 F
b.Rd< ¢ F
.wb Rd low 2 F
! ' c.we,Rd low + 2 FeweRdu )
wc,Rd.upp

IRd =
1146 .7
146 75
. [kN] i i
Connection resistance for compression

N
"€/ Nigg < 1,0
0.07 < 1.00

Lo

NNE
CTIoN
RESISTANCE FOR BE
NDING

;le =
PRd = °r.8d [kN]
[kN] Punching s

Bolt resistance for tension
hear resistance of a bolt

F
e
F‘wa: = Column f
Fl.ep‘p\d  column Wange resistance due to bending
Fl.%, 1 - resistanceﬁ‘bfressistance due to tension
e s of th
Fisg e front i
X i .plale due to bending
g " eb in tension
Fl‘wc in (
Fie Ra=w begs
b PR e twe fye / emo

F
TAfc
Rd . Fr21cRra . FrafcRrd)

t n(F
“""hﬁd = ( 1.epRd . FT2 F
.2.ep.Rd - _3.ep‘Rd)

effltl
Sigy b b fy / eno
ANCE OF
THE

BOLT ROW NO. 1

Fy1,Rd,comP
135.65

.56
135.65
314.00
495.09
700.03

600.37

Fy2,Rd,comP
135.65
127. 56
135.65
314.00
Fy
h.Rd _, 495.09
0
FliRg = 60(()103 P e
FliRa = 37 - 127.56 .
1 1150
P, 71-127.56
i = 57
Y5l g, 3.37-127.56
. e
1) - iRd = 271.30 -
ST E e, 30 - 127.56
jRa = 422.47 - 127.56

'0-1)

1
2 .RCLcOmp)

OF
THE
BOLT ROW NO. 3
Ft3,Rd,comP

135.65
1:7‘56
136.65
314

127.2°

Component

Column flange - tension
Column web - tension

Front platé - tension

Beam web - tension

Bolts dué to shear punching
Web panel - shear

column web - compression
geam flangeé - compression
peam web - compression

Bolt row resistancé

cOmponent

Column flange - ten
tension

sion

column web -
e- tension

_ tension

[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)]




FisRd,comp - Formula

FlweRd5+ 4.+ 3 4 2) - X2 Fy g = 819.44 - 382.69
FucRas +4+34 5, 1)- Z4' Fyyrg = 678.24 - 510.25
FlucRaG+4+3 .5, 1)- Z4' Fyjra = 905.32 - 510.25

FlepRa(s + 4y - 3 4% FiRrd = 271.30 - 127.56

FiwbRa(s +a)- ¥4t Fiird = 838.95 - 127.56

FlepRd(5+ 4 + 3)~ 24% Fyjpg = 406.94 - 255.12

:.wb.kd(s+ 4+3)- Y43 Fyjpq = 1162.55 - 255.12

Fl::::(w 4+3+2)- Y42 Fyypg = 542.59 - 382.69
MORNAB 4+ 3+ 2) - T42 Fy g = 1330.34 - 382.69

F
Fl'ep'Rdw *4+3+241)- 54" Fyjrg = 678.24 - 510.25
LWORA(5+ 4 + 3 4 o ]
1)- 24" Fyyrg = 1616.70 - 510.25
Fisra = Min ( i

FtS.Rd,comp)

RESISTANCE OF THE BOLT ROW NO. 6

FtS.Rd.comp - Formula
FlJc,Ra(a) =135.65
ﬁquqs,= 127 .56
Ft.ep,Rd(a; =135.65
1.wde(6} =314.00
Bora= 495,09

v

pr'Rd/h *21° Fira = 700.03 - 573 37
FC-WC.Ra - 21° Fijrg = 600.37 - 573.37
“BRd-F1° Fyra = 115071 - 573 37

WbRd - 1% Fijra = 573.37 - 573.37
F:.tf:(s *9)" 2% Fyrg = 271.30 - 63.13
MERAE + 5) = 355 Fijpg = 545.10 - 63.13
F:I:;;R:(B "o 2544F11.Ra = 406.94 - 190.69
Fue s‘zddm *5+4)° 25" Fyrg = 817.18 - 190.69
Fmé ©+5+4+3)-35% Fypq = 542.59 - 318.25
F1.1c;d(5 *5+4+3)-35%Fyrg = 878.10- 318.25
Fllw' WB+5+4+342)-F52 Fyrg = 678.24 - 445.81
Fllf CRUG+ 5+ 4+3+2) - T52 Fyrg = 926.60 - 445.81
F-C‘Rd(6+ 5+4434+241)-351 Fy.Rd = 813.89 - 573.37

FL‘Hc.Rd(s *5+4+34249)-551 Fijrg = 981.82 - 573.37
l ;
EPRA(6 + 5) - T 5° Fijrg = 271.30 - 63.13

"WbRA(6 + 5) - T5° Fy ry = 676.73 - 63.13

F:-:F;-Rdce +5+4y- '25: Fij,rg = 406.94 - 190.69
Fll Rd(6+5+4)- 25 Fijrd = 1156.13 - 190.69
F-ED.Hct{s *5+4+3)- 353 Fy gy = 542.50 - 318.25
F‘er.Rdm *5+4+3)- 353 Fypg = 1479.72 - 318.25

F“Ep.Rd(a +5+4+3+2)-¥5? Fyjrg = 678.24 - 445.81
FLWb.Rdl’G +5+4+3+2)-5g2 Fijrd = 1647.51 - 445.81
F‘-en‘Rd(s»f 5+4+3+2+1)-35" Fyyra = 813.89 - 573.37
Fl“"b.Rd(G +5+4+43+24+1)- 55! Fyjra = 1933.88 - 573.37

BRg = Min (Ft6.Rd,comp)

SUMMARY TABLE OF FORCES

Nr
e hj Fy,Rd Ftfc.Rd
” 743 127 .56 135.65
y 673 L2458 135.65
603 127 .56 13563
4 403 b G-y 135.85
5 203 63.13 135.65
6 103 135.65

CONNECTION RESISTANCE FOR BENDING Mg

MJ.R(! =3 hjFyRd

Mira = S

-
8]

[T i
~

[

N

~J

[N S S A )

R e |

Ftwec,Rd

.56
.56
+ 56
.56
.56
.56

F(S,Rr.i.comp
436.75

167.99

395.07

151.82
907.42
159.91
847.65
167.99
1106.45

63.13

FlB,Rd.comp
135.65
127.56
135.65
314.00
495.09
126.66
27.00

577.34

208.17

626.49
224.34
559.85
232.43
480.78
240.51
408.45
208.17
613.60
216.26
965.44
24 .34
1161.47
232.43
1201.70
240.51
1360.51

0.00

Ft,ep,Rd
135.65
135.65
135.65
135.65
135.65
135.65

Connection resistance for bending

‘Component

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
Bolt row resistance

Component
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
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
Front plate - tension - group
Beam web - tension - group
Bolt row resistance

Fywhb,Rd Ft,Ra
314.00 135.65
314.00 135.65
314.00 135.65
314 .00 135.65
314.00 135.65
314.00 135.65

B[LRd
495.09

495.09
495.09
495.09

495.09
495.09




M
MEd/ Mirg< 1.0
verified

CDN
NECT)
ON RE
SISTANC
E FOR SHE
AR

Ev =

Coefficient for calculation of FyRrd

Reduction factor for long connections o

Shear resistance of a single bolt o

Tensile resistance of a single bolt [[:rfabblle 2.4]

Bearing resistanceé of an intermediate bolt [Taablz 32
[Table 3.4]

Bearing resistance of an outermost bolt

by=
F“‘Rq =
Fl‘R"'max -
h‘Rd.int =
h‘Rd.em =

Nr
FyjRd

Lis g iRd,
11 .
25, Fij,Ed.N Fj,Rd.M
l3g, -13,88
l3g -13.88
Lis ¢ -13.88
135 ¢4 -13.88
-13.88
iR -13.8
4 H-N . B8
liEq Bolt row rasi
: resistance for si .
simple tension

~F
iRy, Oree qy
gy, =~ Bolt rgyy f to axial force in a bolt FoW
™ ~Force i esistance for simple bending
Ry E'Mimume to moment in a bolt row
- Reduced tensile force in a bolt row
Uq bolt row resistance
kg, E
By < o 050 Py
leU.M = e FtJchl‘N !/ Nl R
L .
W'R\j- U.Ed‘N + ;_:_RU-M / Mj.Rd
= Min Ny 4§.Ed M
h
vEd (1 - Fy;
£/ (1.4 np Fura.max): ™ Furd . FoRd)
[Table 3.4]
[Table 3.4]

n
21” FV] Rd
nce for shear
(0. 32)

362 3 &
[kN] Connection resista
verified

Iy,
Ras1g
p.32 < 1.00

b
W

iy
&y !
Reg

m
[4.5.3.2(2)]
Area of all welds [4.5.3.2(2)]
[4.5.3.2(2)]
[4.5.3.2(5)]

Area of horizontal welds

Area of vertical welds

Moment of inertia of the
Normal stress ina weld
Stress in @ vertical

ctto the hor. axis
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(7)]

weld arrangement with respe

weld

Tangent stress
.34)

Correlation coefﬁcient

verified
.35)

123.60 < 360.00 y
60.00 venﬂed
verified

.24)

124.90 < 3
G Bl < 259.20
6.2.6.3.(2)]
6.2.6.3.(2)]
(6.2.6.3.2)
(6.2.6.3.(2)]

[mm] \Washer thickness
(6.3.2.(1]

[mm] Bolt head height
[mm] Bolt nut height
[mm] Bolt length

: [mm] stiffness coefficient of bolts

SES
OF BoLT ROWS
efti 1

hj




6.3.3.1.(2)]

b =
€= 1/ (¥5° 1/ Ki )

Zog= %
2:: = Z! REHJ hjz ! Zj keff.] h;
L [mm] Equivalent force arm 6.3.3.1.3)]
=Tk
keq: ) Reff j h} ! Zeq
efficient of a bolt arrangement [6.3.3.1.(1)]

E [mm] Equivalent stiffness c0
EN1993-1-1:[6.2.6.(3)]

o
b= 5733 [cm?]  Shear area
kh- ‘;5‘" Transformation parameter [6.3.(7)]
1= 80 [mm] Lever arm [62.5)
b E [mm] stifiness coefficient of the column web panel subjected to shear [6.3.2.(1)]
Rl e <
(;m: 206 [mm]  Effective width of the web for compression 16.2.6.2.(1)
i . [mm]  Effective thickness of the column web [6.2.6.2.(6)]
kys . ; [6.2.6.2.(1)]
[mm] Height of compressed web (6.3.2.(1
8 ’ [mm]  Stiffness coefficient of the compressed column web 32
Linj = E 2.2
" Bzeg2) g 6.3.1.(4)]
e 9 (T kg + 1y
6 i ka + 1/ keq) _ [6.3.1.(4)]
. i [kN*m]  Initial rotational stifiness
Seg - _ ion (6.3.1.(6)]
§o M i -l Stifiness coefficient of 8 connectio 6.3.1.(4)]
_ [6.3.1.(4)]
437 - R
- ©1.75  [kn'm]  Final rotational stifinsS
[5.2.2.5]
[5.2.2.5]

1o
Sﬁ-l’ig & n Classiﬁ

|\ piny = ggjociitgion due to stiffness. |
- 55 .97 [kN'm]  Stiffness of @ rigid connection
S”ﬂi Il f1.62  [kN'm]  Stiffness of @ pinned connection
j.l’ig RlGID
WE“KE
8 Lcoup
EAM ONENT:

EB o
R
BRACKET FLANGE - COMPRESSION

N ARKS
bistan

1
[mm]

124 [(om] = 120

2 of
olt
S from an edge is too large.
Ratio 0-92

0
N}
Ne
Clig
" Conforms to the code

|

? Autodesy
D $k Robot Structural Analysis Professional 2016
esi i
ign of fixed beam-to-colum” connection

EN 1
993-1.8:2005/AC:2009




GENERAL

Connection no.: 5
Connection name: xs3
Structure node: 6
Structure bars: 1, 7
GEOMETRY
CoLumn
Section: HEa 300
Barno.: 4
a= -90.0 [Deg) Inclination angle
he = 290 [mm) Height of column section
by = 300 [mm]) Width of column section
twe = 9 [mm) Thickness of the web of column section
tic= 14 [mm] Thickness of the flange of column section
fc= 27 [mm] Radius of column section fillet
Ac= 112.53 [cm?] Cross-sectional area of a column
Ixc = 18263.50 [em4) Moment of inertia of the column section
Material: s23s
fyc = 235.00 [MPa] Resistance
Beam
Section: IPE 400
Barno.: 7
a= 6.3 [Deg] Inclination angle
hy = 400 [mm] Height of beam section
by = 180  [mm]  Width of beam section
twp = 9 [mm]  Thickness of the web of beam section
o = 14 [mm]  Thickness of the flange of beam section
b= 21 [mm] Radius of beam section fillet
o= 21 {mm] Radius of beam section fillet
Ap = 84.46 [cm?) Cross-sectional area of a beam
Ixo = 23128.40  [cm#  Moment of inertia of the beam section
Material: s23s
fyb = 235.00 [MPa) Resistance
BoLTs
The shear plane passes through the UNTHREADED portion of the bolt.
d= 16 [mm] Bolt diameter
Class = 8.8 Bolt class
Fird = 90.43 [kN] Tensile resistance of a bolt
Mh = 2 Number of bolt columns
ny = 5 Number of bolt rows
hy = 56 [mm] Distance between first bolt and upper edge of front plate
Horizontal spacing €j = 70 {mm}

Vertical spacing p; =

PLATE
hp = 602
bp = 180
tp = 16

70;70;160;160 [mm]

{mm]
[mm]
[mm]

Plate height
Plate width
Plate thickness



tko
2 (14g)
) 1'35+(S+10)'1-50+(8+13

.00 (kN"m]
11 kN
[kN]

[kN*m]
(kN]
[kN]

[cm?]

[kN]

[cm?]

774 6
RS 1 4 [kN]

-p
M h LAS'”
b c
MOMENT (WITHOUT BRACKETS)

r‘-’Ih'nl‘;;q:._ 1307 3¢ s
cm
g Pb T, / ento ]

307,21 KN*m]

ON
THE
CONTACT SURFACE WIT

2129_82
blgMD

500,53 (kN

Pl fy [Cm3]

B
A
N "0 weg .
- - COMPRESSION
500, 51 [kN‘m]

568
= Cb,Ry / hy [mm]

881 g9 [kN]

Resistance

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

Resistance

\Web weld
Flange weld
Horizontal weld

partial safety factor
Partial safety factor
Partial safety factor
Partial safety factor

y*0.90

oment in the right beam

Bending M

Shear forcé in the right beam

Axial force i the right peam
gending momen Jower column
Shear forcé in the

Axial force in the

Area
i tion
Design compressive resistancé of the S€C

Shear area

tance for gheal

al resis
0.11 < 1.00

Design section

Plastic section modulus
i din
Plastic resistance of the gection for ben a

H PLATE OR CONNE

Plastic section modulus

tion for pending

Design resistancé of the S€C

Design resistance of the section for pending
oids of flanges

Distance petween the centr

ed flange and web

Resistance

BRr
ACK
ET
FLANGE - COMPRESSION - LEVEL OF

CTED ELEMENT

EN1993-1-1:[6.2.4]

EN1 993-1-1 [624]

EN1993-1-116.2.6.(3)]

EN1993-1-1:(6.2.6.(2)]
(0.11)

£N1993-1-1:(6.2.5.(2)]

EN1993-1-116.2.5.2)]

EN1993-1-1 1[6.2.5]

£N1993-1-116:2.5]

EN1993-1-1:{6.2.5]
(6.26.7.(1)]

(6.26.7-(M]




Bearing:

s

een the front plate and the beam

[Deg]  Angle betw
plate

[Deg] Inclination angle of the bracket

beﬁﬁ.wb = i
e Mh: ’ [mm]  Effective width of the web for compression
:-: 1; ec [cm?]  Shear area
kmm'E“ = i ;' Reduction factor for interaction with shear
ch : N ':3 [MPa]  Maximum compressive siress in web
FCM‘R“ =[wk e Reduction factor conditioned by compressive slresses
CwbRgq = w:: beﬁ_c,wb twb fyb ! epmol cos(e) / sin(e - b)
EIJCinng- e (kN] Beam web resistance
dwh = .
| = -
rp; . 21 [mm]  Heightof compressed web
Pt 0:: Plate slenderness of an element
Fch-Ruz *WKyer b i Reduction factor for element buckling
Rs o e b by e cos(e) / sin(z - b)
Re:islance e (kN] Beam web resistance

Of ¢
Sy he bracket flange

£ PR3z
Cy, bty f .
: o :;bl (0.8%2m0)
: s
Mal ree: = [kN] Resistance of the pracket flange
FC eSISTanCe_
W :
F ‘RU-EG = i
cMb‘aﬂl =Ml (Fewb F
= 48; Rd1 . FewbRd2 » Fc,wb.Rda)
%LUM 43 [kN] Beamweb resistance
S
by
R
hy EA Al SHEA
iy R
b )
Eq = lig. .
&g = 0 0  [kN'm]  Bending moment (right peamm)
\!QZ‘EU N 4587 0  [kN*m]  Bending moment (left peam)
\;t . =2 [kN] Shear force (Iower column)
‘vWD‘E:l = ;Oo [kN] Shear force (upper column)
Mg s ( b1Eq- M N [mm] Lever arm
A s b2.Ea) / Z - (Ver £d - Ve2.Ed) /2 i
'\vs " o [kN] Shear force acting o7 the web P
Ve x
37 .0
\\; PRy = 37 - [cm?] Shear area of the column web
"Ry 0o e Aﬁa [cm?]  Shear area
= we Ayc+, . R
v 455 5 ywp Avptlys™Ava ) / (@ L parel i
PRary ’ [kN] Resistance of the column W
WE Wp‘Rds.]O 0.53 < 1.00
‘TR '
% : ANGE
»nn i RSE cOMPRESSION - LEVEL OF THE BEAM gOTTOM FL
e x
S
"\ ‘C‘W =
s ° [mm] Effective thickness of the column web -
? ) e [mm] Effective width of the web for compressi©
37 o
o - [cm?) Shear area _
t\uc _\‘E“ ) R Reduction factor for interaction with shear
P i ive stress in web
; ressive
p e . [MPa] Maximum comP il e aressive st
S TS w ° Reduction factor conditioned BY
R Ryy WO beg
Yoy g, - twe fye / emo
U, llng' e [kN] Column web resistance
Vo % '
1IN
T .
b e [(mm] Height of compressed web ;
Ky 0 e plate slenderness of an elemé .
Q‘W‘“gqg ) o Reduction factor for element puckling
- "Ry = we T
f‘|na| 2= C%‘ Peﬁ‘c.wc twe fyc I am
kS e [kN] Column web resistance
-'\‘"(: taan
' d"“h i
N o= M
in (FC'WC.RU1 Fsenid)

verified

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)]

(6.26.2.(1)]

(6.2.6.2.(1)]
(6.2.6.2.(1)
[6.2.62.(1)]

6.2.6.2.(1)]

(6.2.6.7.(1)]

16.26.2(1)]

(6.3.3)]
15.3.03)]
5.3.03)]
(5.3.3)]

6.2.5]

5.3.3)]

EN1993-1-1:6.2.8.3)]
EN1993-1-116.2.6.3)]

6.2.6.1]

(0.53)

[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)]

6.26.2.(1)

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

6.2.6.2(N]




FC.Wc,Rd =
395.63
[kN] Column web resistance

Weg
- TRANSV
ERS
E COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Bearing:

lwc =
[mm] Effective thickness of the column web

w\,:= 7 lm";] Effective width of the web for compression
. [em<] Shear e_lrea . o
kwcl: 4= o - Redyctlon factor for interaction with shear
a]  Maximum compressive Siress in web
e bigh Reduction factor conditioned by compr
i Sl twe fyc / emo
S [kN]) Column web resistance

beﬁ-cq\-.'c =

essive siresses

FC
'WC‘RG] =y K
C'WC‘RM =

ed web
f an element
puckling

[mm]  Height of compress
Plate slenderness 0
Reduction factor for element

39‘ Befr ¢ we twe fyc / em1
4.93
l [kN] Column web resistance

‘WC :
P T
C'WC.R Upp = Min (F

Qupp = cwe,Rd1 - Fewe Rd2)

G e [kN] Column web resistance

QM
P
ARAMETERS OF A CONNECTION

Bk
Fg
E
N LENGTHS AN
i D PARAMETERS - COLUMN FLANGE
m
) €x P leff,cp lgff,nc leff,1 Glefi.z

- 70 57 146 1.-:’0
3 70 57 180 _BO

a3 60 57 180

- 177 177

15 : 160 57

Wy
Ee
Tiy
L

N ENgT
r HS AND PARAMETERS - FRONT PLATE

23 m
: m
3 y ex leff,cp
143

A - 55
2
23 = 55 - 143
* - 55 - 143
- 55 B 143
55 " 143

olt i
e e
% BQ dist:nce from the beam flange
B olt dista:ge from the outer edge
~ Jstangg 1, & from the horizontal outer €dg€
Effective | etween bolts
_ . ective |Z:g:: for a single bolt in the circ
SCtive 'Ength for a single boltin the non-
ective length for a single bolt for mode 1
Cctive 'e“gth for a single bolt for mode 2.
_ - Mective Iengt for a group of bolts in the cm:ul. :
Sctive Ieng h for a group of bolts in the non-circular fai
Cctive Iength for a group of bolts for mode 1
gth for a group of bolts for mode 2

ular failuré mode

circular failure mode

ar failure mode
ure mode

SIST,
ANCE FOR COMPRESSION

2 Fewe,Rd.UPP )

¢h Rg2
Fc,wb,RdJow . 2 FewcRd.low |
resistance for compresswn

789.87 A
[kN] connection

g.09 < 1.00

leff,cp.g
99
140
140
320
189

lef,cp.9
142
140
230
320
232

leff,nc,o
91
70
70

167

leff,nc,g
137
70

(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)]

[6.2.6.2.(1)]

16.2.6.2.(1)]
6.2.6.2.(1)]
6.2.6.2.(1)]

6.2.6.2.(1)]

(6.2.6.2.(1)]




90.43
423 kN .
182.40 {kNi Bolt resistance for tension
Punchin i
ing shear resistance of a bolt [Table 3.4]
[Table 3.4]

FI,Rd =
Bp.Ru =

F
ticRd
d - COlumn fl
ange resi
ge resistance due 0o bending

twe Rd
BT colum
'eRy - resistan web resistance due to tension
n
ce of the front plate due to bending

twh Rd
Rd - res;
istance of the web in tension
[6.2.6.4] , [Tab.6.2]

(6.2.6.3.(1)]
[6.2.6.5] . [Tab.6.2]
6.2.6.8.1)]

5
WeRg = M
l Rd = Min (F-“ ;
'WC‘RU s AfcRd F
W Defff we T24cRd - FT3fcRa)

Lep Ry =
PRd = Min (F
bRy = b T

lwc fvc / 2Mo

ep.Rd . FT

eff.twb twp fyp / 2epRd - FT3epRd
2M0

ISTA
NCE
OF THE BOLT ROW NO. 1

Fy4,Rd,comp Component

ey, hp *Formula
W) 180,85
180.86 Column flange - tension

l1.Rdchm

Column web - tension

Front plate - tension

Beam web - tension

Bolts due to shear punching

113.58

180.

Web panel - shear
Column web - com
Beam flange - compression
Beam web - compression

Bolt row resistance

pression

t
1 'Rd'c(ln'lp)

R
S|s
TA
N
E

HE BOLT ROW NO. 2
Camponent

Fi2,Rd,comp
column flange - tension

180.86
column web - tension

Front plate - tension

180.86
m web - tension

289.27 Bea
Bolts due t0 shear punching

tiRd = 455 20 364.81
i.Rd = 395 63 - TiEe 341.62 \Web panel - shear |
1 iRd = 881 69 1358 282.06 Column web - compresm.on
hRq = 43% ~Hieas 767.51 Beam flange - compresf'smn
L -~ :2 ~Ti3Ep 373.86 Beam web - compres.smn

1! Fijrg = 1.73-113.58 248.15 Column flangé -ter?smn - group
"2y thle - 295.87 - 113.58 182.30 Column web -ier?smn - group
Rd = 322.62 - 113.58 209.04 Front plate - tension - group
105.39 Beam web - tension - group
olt row resistanceé

1 -.Z 1
1 Fy
n tj, =
Fag jRd = 418.97 - 113.58
' d,comp)
113.58 B

113.58

OF T
HE
BOLT ROW NO. 3
F¢3,Rd,comP
180. 86
113.58
.86

27
W,
N ’Q'R 1°F,. o
§ ' t'Rc!:
g 2 455.20 - 227.15 =
b 212 URd = 39
g i 5.63 - 227.15 B
. d -~ + ‘\Rd = 881.09-2
y E 27.15 =
i 2 Rd=487.43-.2
- o 260.28
22 Fyjpg = 357 o
" Rd = 57 -
SRRy 113.68
- 221 .Fd =262.79 - 113.58
: By S :.Rd = 542 50 - 227.15
25, . \j,Rd = 394.94 - 227.15
(Fla j,Rd = 309.53 - 113.58
'Rd‘Comp)

|
s
pe

'-\'
R Ry




Fuardcomp - Formula

F
F""—"’-R"“‘ *2)- 32% Fyjpq = 373.88 - 113.58
1ePRAB+ 2+ 1) - T 31 Fy rg = 490.59 - 227.15

F,
DR324 1) - F51 Fyjpg = 661.38 - 227.15
R = Min (Fi3 Rq comp)

RESISTANCE OF THE BOLT ROW NO. 4

FuRd.comp - Formula
Fltlc,Rd(4) = 180.86
Flwcra4y = 113.58
Fl,ep_Rq(4) =180.86
Fl.wb,Ru(4) =289.27
Bora = 364.81
Viprab - 3,3

Fiirda = 455.20 - 340.73
FQWQ

Rd- %43 Fijrg = 395.63 - 340.73
Fc'""R" ; 2133513« = 881.09 - 340.73
F‘*""’-Rd ~21° Fyra = 487.43 - 340.73
HeRat +3) - T33 Fyypg = 361.73 - 113.58
WCRA4 + 3) - T33 Fyj py = 394.31 - 113.58
YeRI4 43 4 2) - $32 Fy pg = 542.50 - 227.15
F:Z“;‘::‘: 3+2)- 342 F:,,Rd = 472,52 - 227.15
Fl,wc_Rd(4 +3:: 2+1)-33 1th_Rd =723.46 - 340.73
FLep iy +2 4 ;) -23 Flj.Rd = 547.38 - 340.73
R4 +3) - T3° Fyjpg = 361.73 - 113.58
WDRA(4 + 3) - 33 Fy rg = 555.77 - 113.58
'PRUAG + 3+ 2) - $32 Fyjpg = 503.91 - 227.15
F:':"Rdm +3+2) - T32 Fyjrg = 697.25 - 227.15
iy PRIUG+3+2+1)- 33" Fyra = 684.97 - 340.73

t)
FM%'Rf“ +3+241)- 53! Fypq = 974.74 - 340.73
Rd = Min (Fta Rd.comp)

R
ESISTANCE OF THE BOLT ROW NO. 5

15'R"-Immp - Formula
teRa(s) = 180.86
tweRas) = 113.58
lepRa(s) = 180.86
twb,Ra(5) = 289.27
P.Rd = 364.81

F“‘D.Rd/b - %14 FyRra = 455.20 - 395.63

CweRd - $1% Fyrg = 395.63 - 395.63

SR - 314 Fijra = 881.09 - 395.63

CwbRd - 314 FyRa = 487.43 - 395.63

YeRd(s + 4) - 4% Fyrg = 361.73 - 54.90
tWeRd(s + 4) - 4% Fyjra = 497.62 - 54.90
YeRd(S + 4 + 3) - 243 Fij,ra = 542.59 - 168.48

< @ MM MM

-

F'»Wc.Rms +4+3)- 24> Fijra = 551.79 - 168.48

MeRd(s + 4 + 3 + 2) - 342 Fyjra = 723.46 - 282.06
WCRA(S + 4 + 3 + 2) - T42 Fyjrg = 593.04 - 282.06

UcRd(5+4 +3+2+1) - 24! Fyjrg = 904.32 - 395.63
IweRd(s + 4 +3+2+1) - 24" Fijra = 632.40 - 395.63
F'-ep.nu(s +4)- 24* Fijrg = 361.73 - 54.90

lwb,Rd(s + 4) - 247 Fij,ra = 646.59 - 54.90
tepRd(5 + 4 + 3) - 24° FyjRra = 542.59 - 168.48

Flwbracs + 4 + 3) - T43 Fyyra = 879.01 - 168.48
F‘~ep.Rd(5 +a+3+2)- 342 Fjrg = 698.25 - 282.06
FlwbRacs + 4 + 3 + 2) - 542 Fyjrg = 1020.48 - 282.06

FlepRas + 4+ 3+ 2+ 1)~ 54! Fyjpa = 879.31 - 395.63
Fi5 rg = Min (Fi5.Rd.comp)

Ft3,Rd.qup
260.31

263.44

424.23

113.88

FuRrdeomp

180.86
113.58
180.86
289.27
364.81
114.47
54.90

540.36
146.70
248.15
280.73
315.44
245.37
382.73
206.65
248.15
442.20
276.75
470.09
344.24
634.01

54.90

FtS.Rd.comp
180.86
113.58
180.86
289.27
364.81
59.57
0.00
485.45
91.80
306.82
442.72
374.11
383.30
441.40
310.99
508.69
236.77
306.82
591.69
374.11
710.52
416.19
738.42
483.67

0.00

_Component

}cémpqpeht '

fBeam web - tension - group

{Front plate - tension - group

‘Beam web - tension - group

[Boltrow resistance

Column ﬂange‘ftgrgﬁ?\' o
Column web - tension
" Front plate - tension
Beam web - tension
Bolts due to shear bunching
Web panel - shear '
Column web - compfession
Beam flange - compression
Beam web - éoﬁipréséion
Column flange - tension - grbup
Coluhn web - tension - group
Column ﬁange - 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 - grohp
Beam web - tension - group
Front plate - tension - group
Beam web - tension - group
Boltrow resistance

COmponeqt )

‘Column ﬂangé - tension
Column web - tension

Front plate - tension )

Beam web - tension

Bolts due to shear punching
‘Web panel - shear' '

Column web - compression
‘Beam flange - combression
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
iColumn 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
Bolt row resistance




Component
Beam web - tension - group
Bolt row resistance

F,
15
\Rd \comp = FOrmu la
Fi5,Rd,comp

Flw
BRA(S + 4 +
3424+14)-
T4 Fyjrg = 1297.97 - 395.63 902.34

Fis
Rd o' M]n (F
15,Rd.comp)
2 0.00

SUmm
ARY TABLE OF FORCES

Nr
= W Fi.R
hRd Ft.wb,Rd
358 180.86
3.58
180.86

1
.27
1
.27
+13.58
6% B 180.86 9.21
54.90
180.86
180.86

.2
2

NNE
CTion
Mg RESISTANCE FOR BENDING M;Rrd

g =
M h’ Fij R

169,11 . .
[kN*m] Connection resistance for bending

verified

M
b7\,
1.00

jRd S 1 0
0.80 <

G
CT|0
N RESISTANCE FOR SH
EAR
[Table 3.4]

A s
b
L=
R o Coefficient for calculation of FuRrd
Ry 9 : (3.8]
IR Reduction factor for long connections :
R, Uma [Table 3.4]
bRy = Shear resistance 0f @ single bolt rTable 34]
P ' Tensile resistance of @ smgle bolt o 9
ediate polt [Tabl 3.4!]
able 3.

y Rd-ext = .
Bearing resist
Bearing resistance ofan©
Fyj,Rd
99.71
99.71

Fyj,Rd.M
99.71

lag i
T ] oY Fyi
=0, l],Ed,N
-13.71 113.58
p 126.51

1p
50
-13.71 113.58
143.80

lg '
0 ‘
lag, -13.71 113.58
-13.71 54.90
0.00

=13.71

AL
IEU Bolt ro
JRG: Orce :u;eflslance for simple tension
R EqM Ot rowy f 0 axial force in a bolt row
t“iu rea gy esistance for simple bending
“i-Rq ~ Maximy, € to moment in a bolt row

™M tensile force in a bolt roW

; Cduce
]Eq . d bolt row resistance

IJE

q ik

N IFhRa N/ Ny

Eu..,: I Eq Fy: iRd
1&g, WRAM / M; Ra

= Min iE
N (o g, oo
VE
d (1 Fyeq/ (1.4 np Framad: 10 Fyrd M Fo.re)

[Table 3.4]
[Table 3.4]

VJREi
(0.14)

559‘4
* (kN] Connection resistance for shear ified
verifie

0,14 < 299
[4.5.3.2(2)]
[4.5.3.2(2)]
Area of al [4.5.3.2(2)]
Area of honzontal welds _ [4.5.3.2(5)]
me ’ [4.5.3.2(5)]
[4.5.3.2(5)]

Area of vertical welds

rtia 0

- [4.5.3.2(5)
[4.5.3.2(7)]

| welds

Moment of in€
Normal stress ina
Stress in 2 vertical weld
Tangent stress
fficient

yerified
v A verified

0. 00 .
ga.33 < 360.0 verified

Correlation coe
92.
50

46,00 < 259°%




tyash =

Nhead = . : [

Nt = ?_ (mm]

Lb: 6 Inﬁrn]

k|u= = [n1rn]
s [mm]

STIFFNESSES OF BOLT ROWS

Nr hj

n oW e
e

Kefii =
| elj= 1/ ($35 (1 ki)

Zeg = Zj Kerj h2/ Tk

k3

Washer thickness

Bolt head height

Bolt nut height

Bolt length

stiffness coefficient of bolts

(9] ks Keff,j
185 43 1 5.28
185 22 1 4.49
18s 36 1 3.87
45 1 2.29
5 45 1 0.69
Sum 16.62

Equivalent force arm

Equivalent stifiness coefficient of a bolt arrangement

Shear area
Transformation parameter
Lever arm

stiffness coefficient of the column web panel subjected to shear

Effective width of the web for compression
Effective thickness of the column web

Height of compressed web

stiffness coefficient of the compressed column web

Initial rotational stiffness

stiffness coefficient of a connection

ZEq= effj hl
217 [mm]
keg = 5
q=ZjKerrjhj/ z
Keq = 117 Seg
q 4 [mm]
ve =
b= .28 [cm?]
= l.00
kq = 417 [mm]
3 [mm]
:.jeff_c‘wC = oo [
we = ? mm)]
d.= 2 [mm]
ky = 262 [mm]
6 [mm]
S" L= 2
l..fnquZeq P Ky %1 Ky + 1/ Ke)
= 117185 [KN*m] "
ms=
l.66
:j =Sjini/m
i = 30B3g . g9 (kN*m]

c .
ONnection classifi
iﬁgz

Si.pin =

64363 .04
4022 g9
Sipin S S ini
pin = Sjini < Sjrig SEMI-RIGID

W
~RAKEST COMPONENT:

&
OLUMN WEB - COMPRESSION

REmarks

The thi
ickness X
of bracket web is less than the thickness of beam web

Einal rotational stiffness

Cation due to stiffness.
[kN*m]
[kN*m]

stiffness of a rigid connection
stifiness of a pinned connection

Keft,j hj

279.74
206.03
150.66
52.56
4.81
693.79

[6.2.6.3.(2)]
[6.2.6.3.(2)]
[6.2.6.3.(2)]
[6.2.6.3.(2)]

[6.3.2.(1)]

Keff,j hj2

[6.3.3.1.(2)]

6.3.3.1.(3)

6.3.3.1.(1)]

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

[5.3.(M1
6.2.5)
(6.3.2.(1]

16.2.6.2.(1
[6.2.6.2.(6)]
(6.2.6.2.(1]

6.3.2.(1)]

[6.3.1.(4]
[6.3.1.(4)]

16.3.1.(6)]
[6.3.1.(4)
6.3.1.4)

(5.2.2.5]
(5.2.2.5

g [mm)] < 2 [mm)

The thi
ickness o ’
f bracket flange is less than the thickness of beam flange 12 (mml < 14 [wm)

C .
Onnection conforms to the code

> M e .

Ratio 0.80




Autodesk R
obot Structural Analysis Professional 2016

Fi
;xedcohnnnbasedeﬁgn
uri ¢
ocode 3: EN 1993-1-8:2005/AC:2009

Golumn length
Inclination angle

Height of column gection
width of column section
Thickness of the wé

tx

Yo

Mgy 15g Radius Of ¢ e
1 S, 150g¢ Cross-sectiona’

' ' ertia ©

Yo s
f 235
s o |
& 350, Resistance
LUMN Yield streng
B
l“ﬂ = ASE

LA
[mm]  Length

[mm]  Width
[mm] Thickness

Py

M
f

ial-
\'DCI % Rk

8275

u”d =
[MPa]  Resistance

[MPa]  Yield strength of 2 material

& &
T, QRAG
he E
N
i

Sh
@.ss f
olt.

b=

i

ar
Plang
Passes through the UNTHREADED Porter of the b
4 oE Anchor class
480.900
[MPa]  Yield strength ©

N

S00.00  [wpa]  Tensil® strength ©
5 [mm]  Boltdiameter
e [cm?]  Effective section
[cm? ~ Ared of bolt section
¥ Number of polt columns
polt rows

N

Vs
My s area of @ bolt
"l\v %
Vi, 20
(S
Micq) Al Shacing 2 Number of
Q= o
hQ 8 acing ol Hi 260;140 [(mm]
Vi = .
| QF i 70;70 [mm)
1x
mensic‘ns

[mm]




Length
Wwidth
Thickness

Length
Height
Thickness
Cut

Cut

partial safety factor
Partial safety factor
partial safety factor

Spread footing length
Spread footing width
Spread footing height

Characteristic resistance for compression

Thickness of jeveling 1ayer (grout)
Characteristic resistanc

Coeff. of friction petwee

Footing platé of the column base

stiffeners

: tkg
(146
N
'35+(5+10"'1-50+(B+13)10,90

-289 ik ;
“112_ 3, [kN]  Axial force

309 44 [kN] Shear force
[kN*m]  Bending moment

EN 1992-1:(3.1.6.(1)]
[6.2.5.(7)]

ssive resistance
Design pearind resistanceé unde
[6.2.5.(4)]
f the pearind pressure zone 16.2.5.3)]
re zone unde 16.2.5.0)]
EN 1992-1 6.7.(3))

the pearingd pressu
one un
EN 1992—1:[6.7.(3)]

f the pearind pressure z
e plate an

Design compre
r the baseé plate

Additional width 0
Effective width ©

Effective length ©
Area of the joint petween 1
EN 1992-1:(6.7.(3)]

Maximum design ared of load distribution
6.2.5.(7)

6.2.5.(N]

Design




[em?]

Fy i
CRdji= Ac.i‘fg‘d % [sz]

C.Rd_n =

FC-Rd.y = [kN]

[kN]

Wm,y =
[em3]
[kN*m]

[mm]

CRy. = 4826 1o
y=ming, o L
CRay = cRdy.Fe

! g .!c,Rd‘y)

e k)

F

N

%
E

)

ol FaiL

Ab = URE

f“b 2
5.61 [sz]

A €5
00 [MPa
0.85 ]

I'Rd
R T
I'Rd.s1 = ®a*0.g+

ot A

206
El'nd-s = o0 [kN]
WRyq < 'R 51
PU 5
W, e
E

rqi! S

f 07+ 20,00
oy 5 O-S*fckgfafgc [MPa]

h]:

1.
" 03 [MPa]
th(l: 1.00

225
Ty 25 hih, 1.00

o = Heta
Fl 2.32
Ry [MPa]
F:l i p* 640
Ry - d*hef‘fb [mm]
S d

ENS|L 140 .99 [KN]

tRds , Ft-Rd,p)
140 g9 [kN]

Or
BASE
ent M]"Ed , PLATE
e [mm]
' 'Rq ‘:72 [mm]
R:I‘Q‘Ru S 29 7 mm]
£TR N [kN*m]
TQ q= 29.21 KN
PT‘ Ry = 1051 15 [kN*m]
YIS - [kN]
553.40
[kN]

t
B
k5 Rq, o 559 9 [KN]

Bearing area for compression
Bearing area for bending My

crete for compression

Bearing resistance of con
for bending My

Bearing resistance of concrete

CoLy
MN FL
CLe  -ANGE AN
D WEB IN COMPRESSION

Section class
Plastic section modulus
esistance of the section for bending

Designr
ntroids of flanges

Distance between the ce

Resistance of the compressed flange and web

Resistance of a spread footing for axial compression

Resistance of spread footing in the compression zone

Effective anchor area
gth of the anchor material

Tensile stren
chor resistancé

Reduction factor of an

Anchor resistance to steel failure

Anchor resistance to steel failure

trength of concrete

Characteristic compressive s

g conditions

sistance _
ns and concretin

Design tensile re
he quality of t

Coeff. related to t
Coeff. related t0 the

he pond conditio

Design value of the ultimaté pond stress

Effective anchoragé depth

Design uplift capacity

ES|
ESIsT
ine. . \NCE OF AN ANCHOR

Tensile resistance of an anchor

Effective |ength for @
Effective length for @
Distance of a bolt fr
Plastic resistance 0
Plastic resistance ©

Resistance of a plate
e of a platé for mo
late for mode 3

f a plate for mo
for mode 1

Resistance ofap

[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.:26.7.(1)]

[6.26.7.(1]

(6.2.8.2.(1)]

(6.2.8.3]

[Table 3.4]
[Table 3.4]
[3.6.1.(3)]

[Table 3.4]

EN 1992-1:[3.1.2]
EN 1992-1:[8.4.2.(2)]
EN 1992-1:(8.4.2.(2)]
EN 1992-118.4.2.(2)]

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

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

t V=
DI‘R mln(FT1 .
1Rd. FrzRra. Frard

RE y=
&Is 553 40
T [kN] Tension f

esistance of a plate

L
(Tha, OES o g
'IQ“-V = l'm-Rd,y READ FOOTING IN THE TENSION ZONE
ase in the tensio

Y
W] 140 [KN]

Ny
&¢
T[O
N CAPACITY chECK

n zone

Resistance of a column b




N:
(0.086)

iEd/ N
iRI< 1.0 (6.24)
0.06 < 1.00 verified

(mm]  Axial force eccentricity

(mm]  Lever arm FcRray 16.2.8.3]

53 [mm] Lever arm FT‘Rd.y [6281(2)]

[kN*m]  Connection resistance for bending 62840
6.2.8.3]

Ey =
ZC_Y =

2=

MLRQy:

verified AT

MLEdy ]hﬂ
0 (6.23
) 0.94 < 1.00

Yo

RlNG
Shear for PRESSU RE OF AN
ANCHOR BOLT ONTO THE BASE PLATE
[Table 3.4]

Ce V.
v"Ed,z
ction of shear
[Table 3.4]

position - in the dire
[Table 3.4]

Coeff. taking account of the bolt
Coeff. for resistance calculation F1.vb,Rd
Coeff. taking account of the bolt position -

perpendicularly to the direction of shear

[6.2.2.(M)]

e onto the pase plate

1‘Z‘ﬁb z
{ for bearing pressur

SHEA 421 .f:';"d‘tp ’EMZ
% :R OF AN - (kN] Resistance of an anchor bol
A\tb N C:‘OR BOLT
e Coeff. for resistance calculation F2.ubRd [6.2.2.(7M1
6.2.2.(7]
6.2.2.(M]

f
Up =
7.07
[cm?]  Areaof bolt section
hor material
6.2.2.(7)]

4
M2 = 5000 5
[MPa]  Tensile strength of the anc

F
2

S .Vthd - 1.25 .
2 Partial safety factor

6.2.2.(7)]

*

; A+
S vb,Rd = ub Avb/gMz
PL]TT 100.43 (kN . .
' ] Shear resistance of a bolt - without lever arm

¢ NG
fd= R
c(:s ESIST"“\NCE
oS 0.30
28 Coeff. of friction b
9.45%
[kN] Compressive forcé

[6.2.2.(6)]

plate and concreté
[6.2.2.(6)]

etween the baseé
[6.2.2.(6)]

86,84
[kN] slip resistance

Rd.z. Fz.vb,Rd) + FiRrd

1293 gq
(kN] Connectio

j'R[j H h ar
z S resistance for she )
1.0 n " verified

09 < 1.00

§

TIPFE
N
Y L
ty CK

by
y, 20

ate
par.
allel to the column web

22 2: (kN*m]

- [kN]  Shear force acting on @ St ener .

20658, 35 [mm]  Location of the neu 5 (10

g [cm¢ ~ Moment of inertia of @ fiener . , EN 1993-1-1:(6.2.1.(5)]

3015 (MPa)  Normal stress o " contact sUTeC* EN 1993-1-16:2.1.(5)]

[MPa]  Normal stress in upp EN 1993-1-1:[6.2.1.65)]

stiffener ; EN 1993-1-1 16.2.1.(5)]
(0.29)

15.57
[MPa]  Tangent stress in @
e tact su
verified

79.58
[MPa]  Equivalent stress on th
0.2 -
[4.5.3.(7)

8
- 2) ! (fyp/emo) < 1.0 (6.1)
THE [
OLUMN AND THE BASE PLATE

a weld [4.5.3.(7)]
gent stress [4.5.3.(7)]
allel to VjEdy [4.6.3.(M
I to VjEdzZ [4.5.3.7
efﬁcieni (0.21)
{ 6 veriﬂed gl
L 0 verified
' verified

1z

(“
L g
Qg O

Normal stress in

" Perpendicular tan
.00

Tangent stress par

iy
Tangent stress paralle
dent ¢O

0.21 <

0.80 i
Remstance-depen
(0.2 a)

gxf
,‘
Y8Ma)) < 1.9 @1

8.3 =<

0.28 < 1.00

]

3
]
c
AL
W
w_
RS




g =

Trapezoid plate parallel to the column web

0. 00 [MPa] Normal stress in a weld
0.00 [MPa] Perpendicular tangent stress
167,771 [MPa] Parallel tangent stress
0.00 [MPa] Total equivalent stress
0.80 Resistance-dependent coefficient
9 0.81 < 1.00

TRANSVERSAL WELDS OF STIFFENERS

Trapezoid plate parallel to the column web

§ = 133 .06 [MPa] Normal stress in a weld

k= 134.06 [MPa) perpendicular tangent stress

y= 83.31 [MPa] Parallel tangent stress

5 = 304.48 [MPa] Total equivalent stress

by = 0.80 Resistance-dependent coefficient
max (s-, t * € 0.71 < 1.00

CONNECTION STIFFNESS

—_—

Bendi
nding moment Mj'Ed_y

verified

verified

Deip = 140 [mm] Effective width of the bearing pressure zone under the ﬂ:nge
leff = 32g [(mm] Effective length of the bearing pressure zone under the flange
Kiay = Ec* @
Kiay = 24 [mm] stiffness coeff. of compressed concrete
st = 472 [mm] Effective length for a single bolt for mode 2
m= 107 [mm] Distance of a bolt from the stiffening edge
K15y = 0.850%le*tp3/(m?)
Kisy = 9 [mm] stiffness coeff. of the base plate subjected to tension
Ly = 320 [mm] Effective anchorage depth
Kigy = 1.6*Ap/Ly
kigy = 3 [mm] stiffness coeff. of an anchor subjected to tension
Iélv = 0.47 Column slenderness
Si-ini-v = 43547.32 [kN*m] Initial rotational stiffness
irigy = 383698.95 [kN*m] stiffness of a rigid connection

Siiniy < Sjrigy SEMI-RIGID

WEAKEST COMPONENT:

BASE PLATE - BENDING

Connection conforms to the code

) 2

Autodesk Roboy Structural Analysis Professional 2016

Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Desi

gn of fastenings in concrete

Ratio 0.94

[4.5.3.(7)]
[4.5.3.(M)]
[4.5.3.(7)]
[4.5.3.(7M
[4.5.3.(7)]

(0.81)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(M1
[4.5.3.(M)]

[4.5.3.(M
(0.7

[6.2.5.(3)
[6.2.5.(3)]

[Table 6.11]

[6.2.6.51
[6.2.6.5]

[Table 6.11]
[Table 6.11]
(Table 6.11]
[5_2.2.5.(2)1

[Table 6.12]
[5_2,2.5]

(5.2.2.5.(2)
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Area of the joint petwee” L
Maximum design area of load distnbutlon

pressure z
ase plate and the

concrete

stance of
ression

Bearing resi
ctor for comp

Reduction fa
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EN 1992-1:(3.1.6.()]
(6.2.5.(7)]

6.2.5.(4)]
6.2.5.3)]
6.2.5.(3)]
£N 1992-1:(6.7.(3)]
EN 1992-1:6.7.3))

EN 1992-116.7.(3)]
(6.2.5.(71

(6.2.5.(7)]

(6.2.8.2.(1)]
(6.2.8.3.(1)]

(62821l
(6.2.8.3:1)




COLUMN FLANGE AND WEB IN COMPRESSION

CL= z.00 Section class

Wy = 3833.40 [em3] Plastic section modulus

Mcrdy = 900.85 [kN*m)] Design resistance of the section for bending
hyy = 380 [mm] Distance between the centroids of flanges
I:c.fc.Rd,y = Mc.Rd.y / hf,y

FeteRay = 2367.82 [kN] Resistance of the compressed flange and web

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

Nird = Fc.Rd.n

Njrda = 4102.€6 [kN] Resistance of a spread footing for axial compression
Fcrdy = Min(Fc Rdy-Fe.fcRdy)

FcRrdy = 1655.57 [kN] Resistance of spread footing in the compression zone

TENSION ZONE

STEEL FAILURE
Ay = 5.61 {cm?) Effective anchor area
fuip= 600.00 [MPa] Tensile strength of the anchor material
Beta = 0.es Reduction factor of anchor resistance
Fira,s1 = beta®0.9*fup"An/em2
Firdst = 206.00 [kN] Anchor resistance to steel failure
BMs = 1.20 Partial safety factor
fp= 480.00 [(MPa] Yield strength of the anchor material
Fird,s2 = fyb"Ab/ems
FiRds2 = 224.40 [kN] Anchor resistance to steel failure

Firas = Min(FyRra.s1.F1.Rd.s2)
Fird,s = 206.00 {kN] Anchor resistance to steel failure

PULL-OUT FAILURE

Fira.c = NRk.cO*YAN"Ys N"Yec.N"Yre.N"Yuer.N/EMc
Firdc = 58 .16 [kN] Design anchor resistance to concrete cone failure

SPLITTING FAILURE

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)]

[6.2.8.3]

[Table 3.4]
[Table 3.4]

[3.6.1.(3)]
[Table 3.4]

CEB[3.2.3.2]
CEB[9.2.2]

CEB[9.2.2]

EN 1992-1:[3.1.2]

fex = 12.00 [MPa] Characteristic compressive strength of concrete

foa = 0.7%0.3*c231gc

fta = 0.73  [MPa]  Design tensile resistance EN 1992-1:(8.4.2.(2)]

hy = 1.00 Coefi. related to the quality of the bond conditions and concreting conditions EN 1992-1:{8.4.2.(2)]

hy = 1.00 Coeff. related to the bar diameter EN 1992-1:[8.4.2.(2)]

fog = 2.25"h1*ho*f

f: = T cwl .65 [MPa] Design value of the ultimate bond stress EN 1992-1:[8.4.2.(2)]

hes = 640 (mm]) Effective anchorage depth EN 1992-1:[8.4.2.(2)]

Firdp = p*d*hef*foa

Fl,Rd; = 99.59 [kN] Design uplift capacity EN 1992-1:{8.4.2.(2)]

CONCRETE CONE FAILURE

hes = 410 (mm] Effective anchorage depth CEB[9.2.4]

NRk'co = 7-5[N0'5/mm0'5]*fck'hef1 .5

Nri 0 = 215.69 [kN] Characteristic resistance of an anchor CEB[9.2.4]

SerN = 1230 [mm)] Critical width of the concrete cone CEB [9.2.4]

CaN= 615 [mm} Critical edge distance CEB[9.2.4]
, Acno = 29520.00 [cm?] Maximum area of concrete cone CEB[9.2.4]
L Acn= 19800.00 [cm?]  Actual area of concrete cone CEB [9.2.4]

YAN = AcNIAc.ND

YAN= 0.67 Factor related to anchor spacing and edge distance CEB[9.2.4]

c= 345 [mm] Minimum edge distance from an anchor CEB[9.2.4]

ysN=0.7 +0.3*¢/ce,n s 1.0

YN = 0.87 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the concrete CEB [9.2.4]

YeeN=  1.00 Factor related to distribution of tensile forces acting on anchors CEB [9.2.4]

YreN = 0.5 + hefmm}/200 < 1.0

YreN = 1.00 Shell spalling factor CEB[9.2.4]

YuarN = 1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.4]

EMc = 2 16 Partial safety factor CEB[3.2.3.1]

EN 1992-1:[8.4.2.(2)]
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6.1)

TH
E_COLUMN AND THE BASE PLATE

Normal stress in @ weld
angent stress

F’erpendlcular t
Tangent stress parallel to VjEdY
Tangent stress para!lel to VjEdZ

verified

[6.2.2.(7)]
6.2.2.(7)]
[6.2.2.(7)]
(6.22.(7)]

6.2.2.(7))

CEB[9.3.2.2]
CEB[9.32.2]
CEB[9.3.2.2)
CEB[3.23.2]

CEB[9.3.1]

CEB[9.2:4]
CEB[9.33]
CEB[3.2.3.1]

CEB[9.3.1]

CEB [9.3.4.(a)]

CEB[9.34]

CEB [9.3.4.(c)]

CEB [9.3.4.(d)]

jyidual anchors in a group CEB [9.3.4.(e)]
GEB [9.3.4.(f)]

CEB [9.3.4.(9)]

CEB[3.2.3.1]

CEB[9.3.1]

6.2.2.(6)]
(6.2.2.(6)]

[6.2.2.(6)]

CEB[9.3.1]
(0.13)

EN 1993-1-1:6-2.1. )]
EN 1993-1-1:6:2.1- )
EN 1993-1- 1:[6.2.1.05)]
EN 1993-1-1:(6.2.1.(5)]

(0.40)

[45.3.7)
453
4530
4537
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: ’(0.9'1u,gM2)) 5475 g Resistance-dependent coefficient [4.5.3.(7)]
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‘ EMD: 1.00 partial safety factor
e o Partial safety factor
Sz = Heas Partial safety factor
M3 = 1.25
Loaps 146)%1.35+3%1.05+(8+13)*0.90+11*1.50
+ 11*1.50 (1+ |
Ultimate limit state 3%1.05 + B840.90 + 1370.90
Case: seo: uLs/sagmie1.3s + €41.35 +
. ; m
Viy o = KN] Shear force in the -ngmbb.:n
i e [ N Axial force in the r.tght e —
e c L] ]  Bending moment in the lowlumn
= 54 og *m . 0
\TCLEU e [H:N] Shear force in the Icawercglumn
il e [ Axial force in the lower S
Netgq = -162.48 [k[:il Bending moment in the upplumn
MCZ'EG : o [RNNm] Shear force in the upper c:)umn
:Q‘Ed : B iiN} Axial force in the upper o
C2Ed = ~I04&. A9
REsuLTS
16.2.4]
BEAM REsISTANCES EN1993-1-116
——=_RESISTANCES
> 6-2'4]
COMPRESSION i o EN1993-1-11[
Ap = 84.46 [cm?] tion 00!
: of the seC (o-
Neora = Ay, fyb ! enmo Design compressive resistance e
Neb rg = 1984 .89 [kN]
0.00 < 1.00 1[626'(3)]
3-1-1:[6.2-
Nb‘.Ed" Ncb.Rd =10 EN199
2)
1-1:6.2.6:(
SHEAR 2y Sheararea EN1993-1-1:[ (0.23)
Ayp = 12 .69 [cm
. shear verified
Vebrg = A (fyp / @ ian sectional resistance for
VebRra = 579.27 [kN] Resig 0.13 < 1.00
Vb1,€d / Veb,ra < 1,0
ids Of nanges
AL FORCES CURBAY AN istance between the centroids
hy = Dista o
e:q = - %nm'mm'l} Axial force eccentricity
= ]
= Ed) I'hg nge
:unp . U2 il E’[E;]Mm- Axial force in the beam top flang
upp = -2.85
/! hg nge
:Inw R e CMored eTkL:Ab1'Eixial force in the beam bottom flang
low = -2.85
]
_3_(3)
COLUMN RESISTANCES %Z 5.3)]
3
3.(3)
. [5- ]
WEB PANEL - SHEAR nding moment (right beam) [5_3_(3)
= 000 [kN*m] Be left beam) 2.5)
MDLEd - oot (kN*m] Bending moment (le [6-
Vbz'gd ~ e (kN] Shear force (lower column) o
= = {
Vm'Ed 85,55 (KN] Shear force (upper column) (5.3
C2Ed = : Y friFl Lever arm (9)]
Z= = ]
-VezEd) / 2 6267
- (Vc1 Ed Ce, | 1 )
Vup £d = (Mb1 Ed - Mp2 gq) / 2 - (Ve r force acting on the web pane kitgoa-Ht 560
e [kN] Shea E i B
VwD.Ed =~ 3425 N EN1993—1' :
_ —— [cm?] Shear area of the column we|
Ays = Vs [cm?] Shear area
Ay = Ay

" " nA d ) f (0
Vip Rd = 0.9"(fy we* Ayety wp Ayptfys'Au




VipRa =

700.03

[kN]

V,
voEd/ vWP.Rd £1.0

Resistance of the column web panel for shear

0.08 < 1.00

WEB - TRANS
v
ERSE COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Fina) fesistance:
CweRd =

N
tow / Fc‘wC-Rd.low s

Bearing;
beﬂ.C.wc = 11 [mm]
= =61 {mm]
we 7.33 [cm?)
0.e7
ScomEd =
i o= 29.42 [MPa]
Feuer 1.00
VICRd1 = w
Feucrgs = Kwe Befr.c.wbe twe fyc / emo
* 586 .30 [kN]
Buckling:
j i:vkling,
ic =
e =98 {mm]
l r= 0.7¢9
FtwbR 0.94
YD.RA2 = w k,
Fewcraz = we T Deft.cwe twe fyc / em1

5s3.85  [kN]

1 553.89
[t [kN]
!

1.0

Effective thickness of the column web

Effective width of the web for compression

Shear area

Reduction factor for interaction with shear

Maximum compressive stress in web

Reduction factor conditioned by compressive stresses

Column web resistance

Height of compressed web
Plate slenderness of an element
Reduction factor for element buckling

Column web resistance

cweRd low = Mi
1 i
F N (FeweRd1 . FeweRd2)

Column web resistance

0.01 < 1.00

WEB . TR
A
NSVERSE COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Effective thickness of the column web

Effective width of the web for compression

Shear area

Reduction factor for interaction with shear

Maximum compressive stress in web

Reduction factor conditioned by compressive stresses

Column web resistance

Height of compressed web
Plate slenderness of an element
Reduction factor for element buckling

Bearing:
bye =
Degr. we = = tmmi
Ape 261 [mm]
. : 57.33 [cm2)
. 0.87
com,Ed = 29.42
. . [MPa)
:NC 1.00
(X =
- we,Rd1 = W Kwe Detr.c.wbc twe fye / 2mo
) cwe,Rd1 = 586.30 {kN]}
H
Buckling:
dye =
lw: 298 [rmm])
b 0.79
;:-' 0.94
Ft:.wb,Rdz =W Kwe 1 befr.c.we twe fyc / emn
cwc,Rd2 = 553.89 [kN]

Final resistance:

Nupp / Fewe.Rd,upp S

ay =

ViRrd = Nh Min(FyRrq .
VI.Rd = 129,

Vb1 ga ! ViRdS 1.0

0.
b= 0.
Fvrd = 21
F‘.Rd.max = 25
FoRdint = 86 .
FoRraext = 86 .

[kN]

1,0

CONNECTION RESISTANCE FOR SHEAR

60
95
.60 [kN]
-08 [kN]
40 [kN]
40 (kN]

Column web resistance

F .
Fc.wc.Rd.upp = Min (Fewe.Rd1 + Fewe,Rd2)
cwe,Rd,upp = 553.89

Column web resistance

0.01 < 1.00

Coefficient for calculation of FyRd
Reduction factor for long connections
Shear resistance of a single boit

Tensile resistance of a single bolt
Bearing resistance of an intermediaté bolt
Bearing resistance of an outermost bolt

Fb Rd.ext) + Nh Nv-1 Min(Fyv rd .Fb,Rdin)

61 [kN]

Connection resistance for shear

0.60 < 1.00

verified

verified

verified

verified

6.2.6.1]

(0.08)

6.2.6.2.(6)]
16.2.6.2.(1)]

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

6.2.6.2(11
16.2.6.2.(2))
16.2.6.2.(2)

6.2.6.2.(1

{6.2.6.2(1
[6.2.6.2.(M
(6.2.6.2.(M)

(6.2.6.2.(M

6.2.6.2.(1)

(0.01)

{6.2.6.2.6)1
16.2.6.2.(M]

EN1993-1-1:(6.2.6.3)]

16.2.6.2(M
(6.2.6.2.(
6.2.6.2(2N

(6.2.6.2.(

t6.2.6.2.(1 )|
16.2.6.2(
[6.2.6.2(M

[6.2.6.2.(1)1

(6.2.62")

(0.0%

" 3.4]
[Tab ela,al

[Tabl® 3':]
reble 275
(el 7 41
[Table 3
rabt® 3‘:]1
(rab'® 3

0’
0-°

P> |




“oresiorance
[4.5.3.2(2)]

Area of all welds
Area of horizontal welds [4.5.3.2(2)]
[4.5.3.2(2)]

Area of vertical welds
Moment of inertia of the weld arrangement with respect to the hor. axis [4.5.3.2(5)]
[4.5.3.2(5)]

Normal stress in a weld
Stress ina vertical weld [4.5.3.2(9)]
[4.5.3.2(5)]

Tangent stress

Correlation coefficient [4.5.3.2(T)
verified (0.01)
verified

verified

3,08 < 360.00
(0.14)

50.87 < 360.00
(0.01)

1.54 < 259.20

not calculate stifiness of the connection.

e, the program does

Bre
are n
0 axial
forces or moments in the connection. For such a cas

W

‘ AKEST
c
BopeMPONENT:

‘ L
' TS~ SheaR

ann

Bctio
n
Conforms to the code
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Nagy Erika

axis-bol
gktl:= 0.07

kills trapézlemez LTP45/0.7

Z szelemen Z200 -

h8szigeletelés 15 cm ghen=0-12
Parazarg félia 0.1 cm gs% = e
bels§ trapézlemez LTP45/0.7 ghtl =007

ty = 1.6 M

, kN
(t-82) —2.105 —

Eu_tkglmﬂ £:=6.6
e m

gsa+t ghtl) ¥ t2z

Pburkolat:=t- (gktl+ ghsz+

»
i
) r
rr

Fgi=5 kN

Yoteney (vetiileti teher)

sk:=1 95
Cp e
€:=0.8 szeles
Ct:=1.0 hi=2.33M

_ (bl+t
2 h

w:= I8 _ 3 798
sk
Wli= ps 4 pw =3.728

¥liz cu. ctepl- sk = 3.728




Acélszerkezet(i csarnok méretezése

8 EN
1,::t-52:5.2 >

Pskli=t.s1=24.608 psk kN
m .-
pSkl’:-_—_ pskl 212'302 _;\,‘_N_ psklr'::___a___ ___.—m
2 m
ri:b 4
@ﬂi
5 2
: g =
e A 18,000
: - 3
K szél torlényomas qpz:=0.2955
re I’ - n L,j 9 - 0 &
2:=5067 4 200 4+ 200+ 45=5512 ™M
. e e Szélirany a tetdélre merolegesen
i Nl N
2756 TTLIre “-\__/--"'*--/---""}-" SZéiil'{ln}’ (6_:‘800}
e - -
—=1102.4 mm szél;:r:any Il
10 (©=0) ;
~=¥ | E
a
; / ’ ,T ?'IF/_ >
iz
e/10
e= min[b.‘Zh} % /].\ FE ,’:\
ef i .
N2 |
| |
. i
sz€lirdny = Yl 11
ef;4@_ F i \.
P —
= 2 2




Acélszerkezet(i csarnok méretezése

"G" z6na =7 t:=6.60 m

5° c¢pell:=—1.2
15 ° cpeld':=—-0.8

15—56

cpel := ( (¢cpel0’—cpelO) } - (o —5) + (cpel0) =—1.12

5° c¢pe.10:=0.0 pweszGk':= t-qpz- cpel =—2.184
15 ° cpe.10:=0.2

cpe2:= ( (cpe.10’— cpe.10) } - (o —5) + (cpe.10) =0.04

15—-5

pweszGk:=t - qpz- cpe2 =0.078

“II“ Zg‘na Q::? t:=6-60 m

5° c¢peld:=-0.6
15 ° cpel0’':=-0.3

cpel = ( (cpelQ’—cpell) } «(a—5) + (cpel0) =—-0.54

15—56

5° c¢pe.10:=0.0 pweszHk':= t- qpz - cpel =-1.053
15 ° cpe.10":=0.2

cpe2:= ((Cpe' 10" cpe. 10) ) . (Q— 5) + (C]JG.].O) =0.04

15—-5

pweszHk:=t-qpz-cpe2= 0.078

kN
m

kN

—

m

m

m



Acélszerkezetii csarnok méretezése

Hossziranya =90 °

e

<= 2756 mm b) Szélirdny a tetdéllel pirhuzamosan
—F-: 1102.4 mm
_(_i___ =
> =5H512 T
! a
I A
: )
‘ e/d Y 1 e/4,
— ] S 1
_"T'— FupiG Flowi s
e/2{ .10 q
2 - 'w
I
W
<L
UT T L a o:=T t11::2.212 L
5°  c¢pelO:=—0.6
15 °

cpelQ’:= —0.8

cpel := (_(ﬂn______——’_"qml—o—)-\ - (a—5) + (cpel0) = —0.64

15—95 o
pweszHK :=th-gpz-cpel =-0.418 —
m
"_I:I___Z__O'_Q_a_- oa:=T ti:= 4.388 m
5 g
¥ cpel0:=—0.5
15° cpel0’:=—0.7
cpel := (M\ -(x—5) + (cpel0) = —0.54
15—95 a
pwesy,];k’:: ti-gqpz-cpel =—0.7 k
m
< . ’ ’ 3 !\'N
PWweszh i:=pweszHK +pweszlk’'=—1.119 i

T




Acélszerkezet(i csarnok méretezese

4

IL Z szelemen méretezese
Z szelemen terhek

- hoteher
s1=3.728

32:—=3.16
” S m2

04 il
Ps:=t.s=22.7 =
kN

Pburk:=0.236 __?;I-—

Teherkombinécio ULS

kN
375—
m

P:=Ps-. 1.5+ Pburk- 1.35=234.

ritett.dim
3 elemen SU
DIMroof 3.5 - F:".Diplomamunka'nsnka\z sz

Date 20120802
User name: Lisar
Comparzr names: ASUS

Alapbeiliitisok

Furkeo: Z-gersnaa

Crszag: Magyaroezag

Szerkezeti beallitasok

Szeiveny: Z 200

Skl rendszer ANS0EEE

Gyario Magyaremszag

Cldass tanasr Minoke: O

Lamzz szaneny: LTP 45 vasiageag 0€
Caavar

Tés Mindzn masodk WHJyLEn i
Tipus Lemez 4§ Atedes 4.8 Tamaez 5.°
Lehajlis-szamitas paraméteret
Lehaflael hater (rybas) L¢ 150

L=hsiasl nater ponzo s L ¢ 15C

Lehzylas tipus: Madmais

Eredmények

ULE: 94%

LS g1




Acélszerkezet(i csarnok méretezése




.=1.0 M
gktl:=0.07 el
kN

ng =t gktl =0.07 m

kN
Ps:=3.44 —
m

ULS o6nsuly-+hd+ zélsziva

)4 (1.5-Ps) +(06°

Pul:=(1.35-PgK

SLS

: wessz!
Pe— (ng) + (PS) + (0‘6 p
Date: 2015 06.06.
User name: User
Computer name: ASUS

}:‘::Iilt;:e::lt:as‘:k gzabvany: Eurocor®
Orszig: Magyarorszig

Szerkezeti beallitisok
Szelvény: LTP 45

Statikai rendszer: Folytalolagos
Elhelyezés: Szokasos (keskeny)
Atfedés: 1 hulam

Csavar

Tav:

Lehajlas-szamitas paraméte
Lehajlasi hatar (nylias). L/ 150

rei

Lehajlasi hatar (konzol). L / 150
Lehajlas lipus' Maximahs
Eredmények

ULS: 55%

SLS: 6%

1.5-pwessz’) =3.289 m
Lo
):2.199 n

a:i=T



Acélszerkezet(i csarnok méretezése

Geometria

Tamaszok ________nfla_sﬁ_____'_,
Vastagsdg 1 Vastagsap 2

Tipus szélesseq L1 L2 Méret
[mm) [mm]

[mm] [mm] [mm] fmm]
600 04 S

100 =
600 04

:E 600 04

600 04
- : 500 04
” : 600 04
50 a e
. ' 500 04
. 500 04
> 600 04
50
50

No.

Pozicio

[mm]

e s @ b i N

-
[=]

co00 00000 oo

-
ry

Terhek
szélesséd

Kezdopont




Acélszerkezetli csarnok méretezése

Mértékado igénybevételek

Med




Acélszerkezet(i csarnok méretezése
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Acélszerkezetii csarnok méretezése

EI] ” [4 I

Oszlop

HEA300
fy:= 235 ——-I\—{"
Iyo = 18.2678 ' ?T1T1L2

Iyo:=127 mm
120:=75 mm
A}’U:: 11250 tfo:== 14 mm
Azo:=112.5 ro:=27 mim
ho:= 200 Wpl:= 1.383
bo:= 300 mm Av:= 3.728

two:=8.5 min

Ellengrzés nyomasra
Megfelel

_3 ._g8.46 kN
N(-_rd g Ay() . fy’ . 10 - 2643,75 kN Ned 88
~mo

Ellenérzés tiszta hajlitas
Med = 15413 kNm  Megfelel

I\’[(‘I‘(i = V\Ipl i f}' = 325005 kN

~mo
n:= 1.2

E 4 L L
llendrzés nyirasra

ho 79 €
J6 2:€ _g0
eo=34.118  B<0 —~—

Nyirési horpadést nem kell vizsgal

Verd:—_ AV:IY  _505.80¢ kN

V3. ~mo

Hajitas +Nyiras kdlcsonhatasa

Ved < Verd
2
Ved:=64.53 kN 1 pontban _\i‘i(-l- _952.903 kN Meg/felelnek
2

Ved:=65.03 kN 2 pontban




Acélszerkezet(i csarnok méretezése

Normalerd hatasa

Ned <0.25-Nerd

Ned:=88.46 kN 1 pontban 0,25+ Nerd =660.938 kN Megfelelnek
Ned:=83.31 kN g el Nem kell figyelembe venni
=1.0
Gerenda ne:=93.9 i
IPE400 N MO = 1.0
fy:= 235 — 2
Iyg i 23 134 min
Yg:= 165 mm
12€:=39 mm gwg:=9 M
Ayg:=8446 mm gfg:=13 M
2g:=8446 mm’ rg:=21 "fnm
hg:=400 mm wpi= 1.5‘?7
bg:=180 mum AN 4.269
E"en" L . .
Orzés nyomasra . Ned:=83-3 1 kN Megfelel
. 3 0>
Nerd.o Ayg:fy-10 ~ _ 1984 81N
~Nmo
E ir r . T v
llendrzés tiszta hajlitas Med := 130.89 ENmM Megfelel
n>8
Mcrq .= WPL-IY _ 307.145 kN
~mo
1 1= 1.2
" £ =
Ellendrzés nyirasra
hg ToeE g
To=44.444  0<D o
Wg m

izsgalni
Nyirasi horpadast nem kell vizs9d

Verd = Av-ly _579.206 kN

\/:; «Mo

s 10 =




Acél Y
szerkezetli csarnok méretezése

Hajitd ird
jitas +Nyiras kolcsonhatasa

Ved < Verd
2
v -
ed:="75.67 Y
\ 1 pontban
Ve(ll 5 ,
== ¢ z
34.68 kN 2 pontban
N e
ormalerd hatasa
N
ed<0.25.Ncrd
Ne('] —
:=83.31 kN 1 pontban
v pontban

Ned =58.14 LN

V(Tl'd - 289603 kN

2

0.25-N

ord =496.203 kN

Nem kel figyel

Megfelelnek

Megfelelnek

mbe venni




Acélszerkezet(i csarnok méretezése

Hajitds +Nyiras kolcsonhatasa

Vede Verd

2
Ved:=75.67 kN
Ved:=64.68 EN

Normalerd hatasa

Ned <0.25. Nerd

Ned:=83.31 EN

Ned:=58.14 EN

1 pontban

2 pontban

1 pontban

2 pontban

Verd _ 989603 kN Megfelelnek
2

0.25 - Nerd = 496.203 kN Megfelelnek

Nem kell figyelmbe venni

- 14 -




Acé "
Iszerkezet(i csarnok méretezése

I' llrll - F l !ll!' l!
T H - i

L:=6000 mm H:=4400

An a - " r
yagminéség és jellemzoi 5235
Ae:= 93.9 11‘[11::1 0

i'y:: 2365 N
‘HL’HLz

052|0p

HEA300

g:’: 18.2678
it f 127 mm
A =75 mm
A?:U:: 11250
h(;f)__:: 11250

b :290 mim
tw;;d()ﬂ T
. =9 mm
ro:

=14 mm
=
27 mm

Os
zlop vizsgalat

l&s vizsqalat keret sikjaban " :

Ci= ly() - L
A Jopr  mm ©S 10
Megfelel

Gerenda

1PE400

Iyg:= 23.134
iyg:= 165 mumn
izg = 39 mm
Ayg= 8446
Azg= 8446
hg:= 400 mimn
bg:= 180 mm
twg= g mm
tfg:= 13 mm
rg =21 it

ng" gorbe alapjan

Ned =

58.14 kN M egfelel



Acélszerkezet( csarnok méretezése

ni

ihailas vizsaalat keret sikja Z

V7 :=
= 1:= 1600 M

>\y ::_'_;: 21.333 )\:%:0227 "p" gfjrbe alapjén
e

S
o

A\:=0.2 al =1
3\2:=0.3 a2:= 0.9641

[ (a2 ~&1) (e kl)) +al —0.9902

X2 -2

_x-Azo-fy-10 _9617.942 kN

Nhl‘dz 5
~ml

G
erenda vizsgalat

ihail4e vi .
las vizsqalat keret siKl@

sl l:= 8062 mn
ng" gorbe alapjan
)\y::_];)_y._1:48 861 )\:_&1:1052
iyg ' xe
2\1:=0.5 al:= {]9245
22:=0.6 a2:= 0.89[}0
Vgl 0007

[ (a2—21) .(}.JM)J

X:=
\z—x1)
i - Ned,=83 5
Nbrdy := x-Ayg-fy-10 i - 1820.708kN 020
Megfe lel

~ml




Acélszerkezet(i csarnok méretezése

Kihajlés vizsaalat keret sikjaban "Z-

vz:= | 1:=1600 MM

3 P VZ - 1
Ny:=2210 = 41.026
lzg

z 3
x-Azg-fy-10 " _1807.439kN

Nbrdy:
~ml

"h" gorbe alapjan
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Acélszerkezetii darupaly

Tartalom
| 1. Terhek meghatarozasa
IL. Darupélyatart
lgénybeveteleu
111 Darupélyata 0
meéretezes
v Darupélyatarté ellendrzes




Acélszerkezet(i csarnok méretezése

ACELSZERKEZTﬁ DARUPALYA MERETEZESE

Kl1:=77 kN a:=2.7 M ““‘76_00
K2:=60 kN L:=16 m <
K3:=35 kN k:=6.6 m

K2

K3

Maximalis keréknyomas
kN yQrmal_

—92.Qrmar

=92.Qrmat_= 154 kN

Qrmax_:=T77
=70 kN

Qrmax:=35 kN yQrmat:
Emelt teher

Qh:=50 kN

Daru onsilya
kN

Gdaru:=(K1+K2 +K3 +K4) —Qh= 151

Ai= Gdary ~0.674
SQrmaax_+ XQrmar
Minimalis keréknyomas
. =103.813 kN

51.906 kN
kN > nan

Qrmin,_:= A Qrmar_=

Qrmin:=X\-Qrmar = 23594

Meghajtdsi erd
surdlasi tényez p:=0.2

YK :=p-2Qrmar_= 30.8 kN




A r 173 I
célszerkezet(i csarnok méretezése

P ’ ’,

Y4

5
Hl=28 —154 KN
nr

K A s s Fig £
Keresztirdnyu fékezo €ro

> Qrmal_ _0.688

&1 =
YQrmaz_-+ Y Qrmar

£2:=1-¢1=0.313

Htl::gl.gfg.;,._‘f_l_‘;q'-‘i:23.528 kN
a

£1—-0.5 _10.694 kN

Ht2:=¢£2+3K - L——
a

O, e 2 réz
nri=2

Gkoesi:= 15

nwe:=0.5
c-Gkocst _.75 kN

nr

Hig= BT




Acélszerkezet(i csarnok méretezése

Flsé kerekek oldaliran v erol

Hslt:= él_ f- rQrmar_= 15.508
nr

Hsot = £2 . p. SQrmaz_=7.04

nr

Dinamikus tényzok

pl:=1.1

2 :=2min+62° vh=1.1°

Daru 6nsulya
Emelt teher

Hossziranyu fékez8 ero

Keresztiranyt fékezo ero

kN

k;N




Acélszerkezet(i csarnok méretezéese

I[ n II ! l!- r I r!l-

Mértékadod erok vg:=1.39
Ged:= (QC+QH)-'}JQ:301.775 kN
kN

Késsz:=K1+K2+K3 +K4=201

K1 Kl .100=38.308 %
Kossz

K2
Kossz

K2 .100=29.851

K3 100=17.413 "%
Kossz

K3:=

K4 ::_I_(il_-. 100=14.428 Yo

Kossz
Ged ;
. Ged _52548 kN
Ged _15.605 kN Kedmin:=K3- == 5

Kedmaz:=K1-*
100

Fiiaaéleges erok minimum

k:=6.6

My 1 ESET

. o\ .p=74.288  RNTR
A'fyf’-d'-:(Kedmi?'i,-{].ﬂg'i']+Kedm;.!,?':,-0.1171) k=1




Acé r”
Iszerkezet(i csarnok méretezése

My 2ESET

—54.589

M
Tyedt:= (Kedmin .0.204 _ Kedman: 0.0466) - k

L,L,MW

kN

\ L..HL-L...-LL_J,/—

\Y

mne 0.6936= 88.995

Jzed =
Vzed:=Kedmin-1 + Kednii




L—L.-—-\,L’l_.’—

[

ar: 0.6936= 195.789 kN

Vzed. :=Kedmakr: 1+ Kedm

Vizszintes erok - oldalirdn v megfg’masztéshoz

Fedaxmax:=Ht1" @5 = 35.292 kN
—16.042 kN

Fedxman:= Hit2 95
9.893 kNM

na:i:-O.llTl)-k-:-'l

€T 0.0971+ Fedxr
58.371 kN

2INax 0.0466) o —
kN

Mzedl = (Fedzma@
Mzed2=(F edama 0.204 + Fed
Vyed:= Fedrmal: | + Fedama®® 0.6936= 59.77




Acélszerkezetli csarnok méretezése

Normal erd

Nz := HL - p5=34.65 kN

Lehajlas
k:=6.6 mMm

3
ezi=— -(Kednwm-ﬂ-01093
E-I

ezWL(L:I:::___l_-I 11 mim
600

_2.10399-10" _ 1.913-10°
ezmakr

I:

Alkalmazott gerenda
HEB320

Talk:=3.082-10°

\
\

oA mmt

i
0447 mm
7
0014 mm
03 mm \
-0 A4T mm




Acélszerkezet(i csarnok méretezése

Axisbol

Medmez6:=7.96 kNm

Medtdmasz:==10.8 kN
]
i '\ \._‘ 1 r__l‘h_\_——_‘__ril‘
5 s : ;
: H 3 ? :
> :
g
Ved.:=9.41 kN
z
4 5 E
z . § :
Z z & = /) 2
: g- i # { - !

Hatérallapotok
Ny 71.393 kNmM
Myedm:=Myedl+ Medmez0= 171.
ye 1= ik
i —65.389
Myedt :=Myedt+ Medtdmas?=>
_205.199 kN




Acélszerkezet(i csarnok méretezése

5235 fy:=235
3

HEB320 adatai

mm
A:=16130 mm’ bf:=300 mm
Iy:=30820- 10" mm tf:=20.5 mm
Iz:=9239- 10" 'er'nfi hw:=279 mm
' : fw:=11.5 mm

Wpl.y:=2149-10" mm

ot
Wpl.z.ov =2 ﬂ-tf’-i]:-lﬁl%[] TTL’!TL3
2" %
*ym(]::l

2
Avz:=5177 min

Myedm= 171.393 kNm

Tiszta hajlitas "y" tengely korul

(Wply -fy)
om0 ) _505.015 KNM™ Myrd >Myedm

AI’U’I = Nl e
1000000
Megfelel

Mzed?2 _£8.371 kNm

Tiszta hajlitas "Z" tengely kordl

| ( Wpl.z.0V -fy)
Mzrd:= oot _ 108.394kNM Mzrd >Mzed2
1000000
Megfelel




A r "
célszerkezetli csarnok méretezése

Tiszt 4
a nyomas Nz =34.65 kNm
{ A-fy)
___’}’_’1&0_)-=3790.55 kN
1000
Megfelel

Nzxrd:=
rrd = Nzrd>Nz

Normalerd hatasanak figyelembe vételének feltételei

d= 947.638 kN

Nz=34.65 kN 0.25- N7
Nem veszik fegyelembe
(0.5-hw: tw- fy)
0
Na=34.65 K oL _376.999
65 KN 1000
Nem veszuk fegye!embe
Kifordulas
Ae:=93.9
bf =300 man kc= 0.9
tf:=20.5 MM J,c:=6600 mm
haw :=279 mm
tw:=11.5 mm
( " , hw )
(w0 1 (o)
Tz f [ | =46.131° 10 m
{12 J l 12/
2
Afz=bf* tf+i'1’3‘i:6196.5 man
' 6
ifz:= ‘\f,..{-z-- —86.282 man
Afz
ACO= 0.5

‘ﬁi Erika

kN




Acélszerkezet(i csarnok méretezése

Beroppanas vizsgalat

yml =1 a:=6600 mm
bf Ss:=100 mm
ml:= ;L_’ —26.087 Feltételezziik hogy

tf |
ly:=8s+2- if- (1 +Vml+t m.?) —364.784 MM

kf:=6 2.@’3"_\: 3.08¢
3ot \a) 6.085

( 3 :i\

D.Q-Ii:f-E-EE——J

Fer:= hw ) _go68.726 kN
1000

Nem jol feltétele

ly-tw- fy ;
el 0.397

f\f:
Fer- 1000

1l

m2:=0

(1—1— Vn;l+1;12):350.409 mm

ly:=Ss+2° tf

Afi= Ly~ tw- 1Y ~0.389 Tehat
Fer- 1000

ztiik

M= 0.

Af>0.5



Altalanos réetegrend
1 cm Burkolat

‘ 1 ¢m Ragaszto

| 10 cm Vasalt aljzat

5cm XPS |&pésalld szige
Vizzard folia

5 cm Szerelt beton
15cm Ka\ncsfeltbites

telés

o +0.000
o — 1
|
(=
=
C
400
v Vs
. 850
——a
Talpgerend?
Wm3) W flc |E | kéSZUI 1 ’8 "
(m3)| (0) L(kF’a)h(l\msunipz)
I R ' e
—I H!j_E'POO !
| | =
' - ! v 02 | |
| L
185 | 2,20 | V7 \ 115 | 20 Vzglsa
Wil \ | v ‘558
| [
‘ﬁa\\aﬂﬂ/ﬁg
*~400—
12

28




1,80 | 2,10

12

12

{
|
|
|
!
1
|
|
|
T

1,75 |l 1,80

|30

b
|
|
|
I

20

28

Megjegyzések:
+0,00 csarnok padlévonalénak sikja

Kapcsolod6 tervek:

A-1 Altalénos terv 1

A-2 Altaldnos terv 2

A-3 Részletes keret terv
A-4 Lindab terv

A-5 Merevités

Belonminbség: C20/25
Acéiminbség: S235 JRG2

A betonozés csak miiszaki ellenor épitési napléba (rt
engedélyével szabad megkezdeni!

Munkavégzés soran a vonatkozo balesetvédelmi, biztonsagtechnikai,
munkavédelmi és tlzrendészeti elbirdsokat be kell tartanil

A terv a miiszaki leirassal egy(tt érvényes.
Vasaldsi tervek ktlén késziltek. Nem tartoztak a feladatkilrasba.

Szent Istvan Egyetem Ybl Miklés Epitéstudoményi Kar
Mechanika és Tartoszerkezeti Tanszék

Téargy: Rejz szém:
SzakiranyG diplomamunka - Magasépitési Szakirany A-6
Proent
o N 1:100
KETHAJOS DARUZOTT IPARI CSARNOK tervezése M 1:50
Tenw: Détum:
ALAPOZAS 2015.06.05

Névképzés lagozat N Konzulens
Nagy Erika b Horvéth Katalin
Bsc IV. Levelezd épit6mérntk

11nZS3N TVAVrOIZHE3A ISV
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Altalanos rétegrend

1 cm Burkolat
1 cm Ragasztd

10 cm Vasalt aljzat
5 cm XPS |épésalld szigeteles
| Vizzir folia
5 cm Szerel6 beton
| 15 cm Kavicsfeltoltés
|
+0,000
v % I 1
=
=
=
v - 1,400
[ ] v - 1450
. 850

*

Talpgerenda
, készil 116,8 fm
Ny

d | Pn | Fi|C |E | ‘
m3)| (tm3), (o) |(kPa) | (MN/m2) +0,000 |
i i R el it L
| ‘ |
! 1 ‘ ! -0,200 |
. | | | v .
o
] i ‘. | - 0,500
- -‘ : , v- 0,350
4 . v
R e — 50300 g
1.85 \‘2,20 1\17 \‘ 115 i 20 ]' 100
| \ \ \

\ e T P g




SZULT
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Keresztmetszet M= 1:100
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1
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Megjegyzések:

+0,00 csarnok N " sikja

adlévonaland

Kapcsolodo tep\’
A-2 Altaldnos tyek:

A-3 Részletes |;rv 2

A-4 Lindab ten,\eret tery
A-5 Merevités

A-6 Alapozas

s
[

Szently __ ybl Miklos Epitéstudomanyi Kar
%‘Va’n Egyetem
Y Tartoszerkezeti Tanszék




