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4. Uniones empotradas

Vamos a ver ahora

kMoment connections

Welded

las uniones empotradas:

BMEPEEEA

Haunch EPA|  BHEEP Apex

Vamos a calcular la unién Haunch

EP, pero antes vamos a cambiar la

normativa. En lugar de calcular con EC3, calculamos con norma americana

AISC (método LRFD, ya que ASD esta obsoleto):

r

General Cenfiguration

| P |

Country
" us {+

~
~

(" Canada

Uk

{* Europe

" Australia
" NZ

Section lbrany file:
Euro.lib

Section bramy files:

Ajze.lib

A lib
Bz lib
Cizc.lib
Euaizc.lib

k2000, lib

[ Utilization %
[ Plate vield/ultimate stress
-

Design code

f« AISC3IE0  f* LRFD
W Back color © ASD
[ [J3-6h]

" C5A516 u

" BS 5350

" EC3

7 A5 4100 [

7 MNZS 3404

Section analyzis method

f* Simplfied [ ‘Web axal
" Elastic

" Plastic

Balt group analyziz method
{* Elastic
7 Irstantaneous center

<l

Splice outer bolt row check,

International

Extra bolt sizez

171 %

Sheared edges

Cell aspect ratio: | 4 3 "ﬂ

i]4 |
Cancel
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Vamos a entrar en la unién 1 que nos cumplia con EC3 y observamos:

Plate .. LIMCONV3.63.111

(]
Mame: |UNIDN1 41SC 360 [LRFD)
+ Detail " Key diagram ﬂj ﬂﬂ ﬂ Cancel
~ [ Members =
OMHECTIOMN: UMIONA - Fin Plate / Beam: Mark=E1 IPE450 Grade=5275 .
N 4 Span=8m MJ
\\ / :| Support: Mark=C1 HE300B Grade=5275 Dresign
. 50 Flate: 200><1D><300;ﬂ.82?5/ Connection to column web
\ feld: G Fiia40 ta’support (B/5) Key Diagrani
\\ Bolts: & x MZQ,G.SA.I'N in2 cols.
N )
= 2 Plate
wl__ |~ =0 di=300 bi=200 ti=10 Grade=5275 ]
9 . T ‘wield: B P40
e + )@ — IPE4S0
I- - === [ Bols
00 -
a1, B Cols.=2 Rows=3 = 3D View
\\ Dia.=h20 Cat.=8.84 Threads=N Hole=22 Print

orsz7s”

\\

a=90 zp=100 ae1=50 =gl1=E0 =g2=100

A

HE=!
c1

/

L

\\

Contract

[N, N Design loads
/ 50 100 5V N Wu=200 Pu=50 [tens.]
/ Plates: 47 kg
Bolts: 2.7
/// Welds: 0.1 kg™
Top | EBottom 'Fail' ‘Critical | ‘Ermrar' | BOM |
E e 1.00
Column webk loczal shear strength . - 108%.0 = WVu = Z00_.0 5.45
Max. plate thickness (punching) . 17.2 mm
Flazte thickness . e 10.0 z 17.2
Informative checks for single-sided connection...
| 10.4 kN.m
|etal 1.442
|betal . e 0.108&
Column webk yielding (normal) strength Zgg.2 & PFu = 50.0 5. B
Column wek yielding strength Z04.Z & Fu = s0.0 4.08 P
I rmative checks for double-sided connecticn. ..
| Ty 275 N/mmZ
|Fu 430 N/mmZ
|= e e e 1.00
Local shear strength for beam both sides . 1083%.0 =z 2ZVu = 400.0 Z.7Z

WARNING: This connection does

Even if stated capac

the model.

1
not satisfy all requirements |
not be wvalid. |

1

ity is adeguate the design may

HOTES:

1. Flexural yield capacity ignoring section slenderness.

| B Lk

Pzlz p.171

A380

(K1-12)

Lo mismo

CRITICAL LIMIT STRIE . Weld strength (including axizl forece)
UTILIZATION RATIO 105%
STRENGTIH RRATIZ . . . . . . 0.3852Z FAIL H*++*

Bajo norma americana tendriamo S que aumentar la soldadura.

sucede con el grupo de soldaduras:

\C\DNNECTIDN: WELDS - Weld Group
Wietd: 8 Fia40

150

CRITICRL LIMIT STRIE
UTILIZATION RATID
STRENGIH RATIC

Weld strength
110%
0.30&

R

FAIL
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Bien, con norma americana para comprobaciones entra mos en HaunchEP:

Haurnch EP

- — -—
T Haunched Beam Bolted Moment End Plate .. LIMCON ¥3.631.11 N L2 |

Harme: 4I5C 360 [LRFD Arrangement “
e | [ ] Type=kK - Eaves connection | _
{* Detail " Key diagram ﬂj ﬂﬂ E Angle=0.00 Cancel

Members
Hauneh: 500 deep x 2000 long Beam 1: B1 IPE4004 Grade=S275 J :
End plleics ALESTAD By S0T Column: C1 HE260B Grade=5275 _see ||
Flange weld: CJFEMA0 - Wfeb weld: & Fiid40 .
Balts: 6 » 24 8 SE/M at 140 gauge Haunch: B00 deep » 2000 long
End plate K.ey Diagram
| T di=740 bi=200 ti=25 Grade=5275 J r S
| Weld: fu=440 twf=0 tww=E
. 50
130 AU
- Gr.5275 Balts
L A | _IPEd0DA) Dia.=M24 Cat.=5.5E Thieads=N Hale=27 =]
B1 Top=4 Btrn.=2 5g=140 5p=130 zp1=70 ae=50 af=E0 D vi
232 - iew
Stiffeners -
B | Grade=5275 Weld: fu=440 L Frint
] Top:  bes=90tz=10 tw=E Lw=100 Lwe=-1
31,5275 DiF
I c Btm.: bes=90 ts=10 tw=E Lw=1 Lwe="1
SHiff ] Flates: 35.4 k Design loads
iffeners: ates: 25.4 kg b - - . _
Top: 90x10:225 Gr.S275 - eld=6 FN490 Side=10Bolts 5.0 ky Brn. 1: Mu=210%u=150 Pu=0 Col.: Yue=100 el
Btm.: 90 10x225 Gr.5275 - Weld=6 Fuliad40 Side=fulivelds: 0.6 kg Contract
Top Bottom | Fail | ‘Critical' ‘Ermror’ BOM
Bolt rupture strength (prying) e e - 4z0.1 = Mueg = Z10.0 Z.00 FEPa=zs s

[
[EEIL)
[T

= 87 Yes

< 125 Yes

= £.0 Yes

= 175 Yes
kN
-4 kN
0 kM
-4 kM
1 kN

CRITICZL L
UTILIZATT
STRENGTH A&

m




a fCADEMBV A “"CURSO ONLINE DE CALCULO DE UNIONES CON LINCOM V3",

v FORMACION TECNICA Y UNIVERSITARIA

La llamamos VIGACARTELA y damos OK, vemos que la norma AISC ya nos
aparece en la ventana:

Haunched Beam Bolted Moment End Plate .. UMCON V3.63.1.11

Mame:  [VIGACARTELA |215C 360 LRFD) ﬁ

Las uniones que tenemos:

0 TV b —
Fle Edt View Job Connections Connectonlst Hep

DEE SR AR~ ~ 77T+ n?

'CONNECTION. UNION1 - Fin Plate CONNECTION VIGACARTELA - Haunched BMEP

ION. GRUPOT - Bolt Group CONNECTION. WELDSG - Weld Group
= Haunch: 600 deep x 2000 long sset piate (min ) 260x10x320 Gr S275 Wald 8 FWidd0
End plate: 20025x740 G¢ S275 Bolts: 20 xM16 10 9AN in 4 cols.
Flange weld CJPGWIA40 - Web weld: 6 FWK40
Plate: 200x10:x300Gr :27‘ Bolts 6 x M24 8 8E/N at 140 gauge
r 1 Weld: 6 FWi440to support (B/S ~=1-=-4--- b=}
\ Bolls 6xM20 8 8AN \r"’tus \ y R y
£ o N ——o—— e >R R/
30 - 5 - | %50 | | 60 ¥ 100
> 7150 o I B i - ' 3 t ' :
100 Grs275 1 r > 65275 == 9 - ' il
= & IPEA50, 120 |PEA40DA! 1 i 0 50 ' 4
1 —— — o S m— 4 d—— et s0| . 3
o i o -t ! :
332 ' 60 ! '
615275 ] :
HE300B ¢ i
€1 527! 5 i
HE2608 e B o e e S B e
+ 1 3
0 100 B i ol
e S .
Plates 4 kg Stiffeners. Plates 354 kg 60 60 60
Bolts: 2.7 kg, Top 90x10x225 Gr S275 - Weld=6 FW/440 SidBolts 50 kall
Welds 0.1kp . Bim: 90x10x225 Gr 5275 - Weld=6 FWi440 SiWelds: 06 kg
For Help, press FI

Centrandonos en nuestra union:

. GCON VL™
Fie €8t View Job Connectons Connectonlit Help

D@E SR ~98varrT 9 w?

CONNECTION: VIGACARTELA - Haunched BMEP
Haunch: 600 deep x 2000 long

End plate: 200x25x740 Gr.S275

Flange weld: CJPGW/440 - Web weld: 6 FW/440
Bolts: 6 x M24 8.8E/N at 140 gauge

s 07—7%50
130 S0
He— Gr.8275
129 IPE400A
2 & %
B1
332
1
Gr.8275
HE260B
I c1l
Stiffeners: W Plates: 35.4 kg
Top: 90x10x225 Gr.S275 - Weld=6 FW/440 Side=100 End=full \ Bolts: 5.0 kg
Btm.: 90x10x225 Gr.S275 - Weld=6 FW/440 Side=full End=full Welds: 0.6 kg

For Help, press 71 oM
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Damos Key diagram para ver los parametros:

54
!
L 11 _ Ve ._.ae
pfi T '_T__T_' ﬁ;;]: == A *
A —— T —— p - -
- -
! | \ 'EI o T 1_ " -F"l..l'} M*
di | | Z4%|| Depth
R ==
‘=l= =l=' | Angle
T8 T Beam 2 i Beam 1
——
| e
bfb ¢
MOTE:
bi Weld details are responsibility of

design engineer - see p. 101

En arrangement, podemos definir un angulo para la unién, por ejemplo 30°;

Arrangement
Type=k. - Eaves connechion J
Angle=0.00°

Bolted Moment End Plate - -

Connection bype:
k. - Eaves connection j

Beam angle: |30 deg., [ Thick plate model

Cancel

ig

CONMECTION: WGACARTELS - Haunched BMEFR
Haunch: 600 deep 2000 long

End plate: 20028740 Gr.5275

Flange weld: CIPGWREA0 - Wieb weld: & Funidd0
Balts: & W24 2 2E/M at 140 gauge

Gr.E2YETY
HEZG0B
A o
1
Stiffenars: Flates: 35.4 kg
Top: 90:10:225 Gr.5275 - Weld=G FY390 Side=10(Balts 5.0 kg
Btm.: 9010225 Gr.5275 - Wield=5 F440 Side=fuliields: 0.5 kg
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En nuestro caso lo dejamos horizontal:

Bolted Moment End Plate . —c
Connection type:

K. - Eaves connection j
Cancel
Beam angle: |0 deq. [ Thick plate model
A continuacion definimos las secciones de viga y pilar y el tamafio de la
cartela:
tembers
Bearn 1: B1 IPE4004 Grade=5275 |

Colurnr: C1 HEZBOE Grade=5275
Haunch: 600 deep « 2000 lang

L ——

Haunched Bolted Moment End Plate - Members — - - &
Beam 2 Calurnn Beam 1 0k |
“Mark: ||  ark.: C1 b ark: |B1 C | |

ance
* Single beam Section: | |HE 2R0E Section: | |IPE4002
if blank. 4 4 |
Grade: 5275 - Grade: 5275 -

v Terminates at top

End distance:
200
Haunich
Plan length: | 2000 Owerall depth at end plate: |B00

£

Vamos a considerar una columna HEB300 acero S275 y desmarcamos

iTerminates at top0 para que tenga una | ongitu
de vigas de plantas intermedias:

Section lé
Library title:

European Sections - June 2009

Cancel
Section categorny: Section name;
IPE

IPH
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Resulta:
Calurn
Mark:  |C1
Section: | [HE 3008
Grade:  [5275 -l

| Terminates at top

Para la viga ponemos IPE 270 hacer S275:

Section h!!igé!!

Library title: IIIII@HIIII
European Sections - June 2009
Cance
Sechion categan: Section name
IPE2704, .
HE
IPM IPEZ700
IPE2Y0OR
IPE 3004, i
IPE 300 El
IPE 3000
IPE300R
IPE 3304,
IPE320
IPE3300
IPE 330 -
Definimos la cartela en APl an | engtho ponemos di mensi
ejemplo 500 mm. En AOverall depth at end plateo p
vertical de la cartela medida desde el ala superior de la viga , Si queremos
gue sea de 270 mm, | e tenemos que sumar el canto de la viga (270 mm),

por lo que ponemos 540 mm:

Haunch

Plan lenigth: |5EIEI Owerall depth at end plate: |5-'-1EI
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El resultado:

Haunch: 540 deep 500 long

End plate: 20025740 Gr.5275

Flange weeld: CIP GS40 - Wireb woeld: S Fuiydg490
Balts: 6 = W24 2 2E/M at 140 gauge

A

¥
- :?f ,}»51::
130 Gi2TE
B5 - M IFEZ70
3325
- : -
5275
HE300B
o P |
Stiffeners: Il Flates: 36.4 kg

Top: Q010282 Gr.S27TE - Wield=6 Fir440 Side=10(Balts: 5.0 kg
Btm.: Q010262 Gr.5275 - Weld=G Fir440 Side=fulields: 0.5 kg

IPEZ?

E1

Definimos las caracteristicas de la chapa frontal y la posibilidad de meter
chapas de refuerzo en el ala del pilar en el siguiente mena:

End plate

di=740 bi=200 hi=25 Grade=5275 J
Weld: fu=440 bwi=0 baw=hK
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Pinchamos y nos aparece:

" End Plate | ® | 22
Grade: [5276 = | o e |0 fu: |0 ak.
4 Imni Weldz | J Caricel |
fu: 440 -
bi: |2EIEI
Cuality:  |SP
hi: |25mm vl
Flange: |Groove -
B Wwieb: G -
ke |EI | Stifferer |Groove
Column flange doubler
Location: Thickness: [arade;
None ~| o > fszmm +]

Section dimensiong

Beam: IPE270: D=270 B=135 Ti=10.2 Tw=E.E
Colurnm: HE200B: D=300 B=300 Tf=13 Tw=11

Dejamos las dimensiones de chapa por defecto y marcamos las soldaduras.

Ponemos
marcando soldadura de penetracién, que cumple sin necesidad de célculo:

en

el

al a 9

y en

T -

End Plate
Grade: 5275 = fy: |0 fu: |0 i3 |
4 I?‘mi Wfeldz | J Cancel |
fu: 440 -
bi: 200

ti:

bz

28mm -

r

-

Quality:  |5SF
Flange: |3 -

Wafeh:

-

Stiffener; |Groove

Si necesitasemos colocar ¢

hapas de refuerzo del ala del pilar vamos a

AiColumn flange doubl er o:
Column flange doubler

Location: Thickness: Grade:

Mone ~| o | saim ~|

el

al

ma

6 ’

S

dej amo
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Vamos a considerar chapas de 10 mm de espesor en toda la altura de la
union:

Column flange doubler

Lacatian: Thickness: Grade:
[Full height | | sz w)
Resulta:

Jf §
_ .9 |
_ I 50
130 Siis275
N - IFF IPE270

_-;_T
B1

-
|
I

335

Gr.S275
HE300B
C 9
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La vista 3D:

Vamos a definir tornillos:

Bolts
Dia.=b24 Cat.=58.8E Threads=N Hole=27 ]

Top=4 Btm.=2 g=140 gp=130 =p1=r0 ae=a0 af=k0
Consideramos M24 en 10.9:

Cia.:
k24 -

Cateq.:
10.94,

Threads:




? ﬁ‘:lAEEﬁlav “"CURSO ONLINE DE CALCULO DE UNIONES CON LINCOM V3",

S

Vamos a suponer que n o podemos poner tornillos por encima del ala
superior. Entonces marcamos asociado al ala superior 2 tornillos por debajo

de ella. Y asociado al ala inferior (en realidad es al ala de la cartela) 4
tornillos, 2 arriba y 2 abajo:

(o 2cols. 0 4cols

Mo. bolts at top flange
Total; Cuter; Inner;

2 =] Jo = |2

Mao. balts at battam flange
Total; Cuter; Inner;

4 =] 2 = |2

El resto de parametros los dejamos igual:

Bolted Moment End Plate - Bolts

[

Dia.: & Seok O 4cok ae: spl/spd:
M24 ¥ Mo, bolts at top flange 50 0 Cancel
Cateq.; Tatal: Outer: Inner: alf/plo: e
RS e EEE R S I E B0 140
Threads: zprsp: =gl
M - Mo, baolts at bottam flange 130 70
Prira fact Total: Cuter; |nner; i
iving factor: phi:

- -| |2
02 4 =] 2 =] gaa I e B

El aspecto de la unién:

] Connection VIGACARTELA - (= | O o

File View Modify Help
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Si queremos que el ancho de la chapa frontal coincida con el ala del
HEB300, cambiamos su ancho a 300 mm:

" End Plate |2
Grade: [5275 | - fw |0 fuz |0 oK, |
P Welds | - o] |

fui: 440 -
kit 300
I Cuality:  |SP
ki 25 -
| = Flange: |9 -
[ Wwieh: G -

ks 1] Stiffener:. |Groove

Column flanige doubler
Location: Thickness: [arade:

Full height ~| oewm ~|  |s2s +]

Section dimensions
Beamn: IPEZ70; D=270 B=135 Tf=10.2 Tw=6.5E
Columm HE3O0E: D=300 B=300 Tf=19 Tw=11
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Ahora vamos a entrar en los rigidizadores del pilar:

Stiffeners

Grade=5275 Weld: fu=440
Top:  bes=S90tz=10 bw=E Lw=100 Lwe=-1

Btrn.: bes=80tz=10 bw=E Lw=-1 Lwe=-1

La pantalla que nos sale:

Stiffeners |9 el
Plate "Welds
Grade: |527"5 - bus 440 - z |
ance
fu: |EI Gualiby: |SP
fu: ||:| Carne weld uzed for side and ends.
Side
Width: Thicknesz: Size: length:
Top ¥ | |40 [10mm | &~ [100
Disg. [~ | |0 [mm - | & ~| |00
Batton b | |90 10 | B«

YWeb doubler plates

* Mone

" One side
" Baoth sides

[arade:

5275 ~| fw |0
Thickness: |0 -

Ww'eb doubler plates may be uzed as an alternative to diagonal stiffeners
provided there are top and battom stiffeners. Web doubler plates are cut to
fit the space inzide column flanges and top and bottom stiffeners and they

are welded all around with a full-penetration butt weld.

Primero definimos los rigidizadores que dan continuidad a las alas de la
viga, consideramos un ancho de rigidizador superior e inferior de 120 mm y
espesor 10 mm:

Top I
Diag. |

Bottom |

width: Thickneszs:
1ED 10mm
0 10mm -
120 10mm
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Resulta:

HEROOE
CL

Podemos incluir un rigidizador diagonal:

Wafidth: Thickness:
Top ¥ | [120 [0mm |
Diag. b | [120 [10mm |

Batten b | 120 [10mm |
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En cuanto a la soldadura de estos
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mar camelsdo fien el resto par a
Welds
fui; 440 -

Quality: | SP |

Same weld uzed for side and ends.

Side End
Size: length: length:

CIED I E g
CIED I E g
g = g

que

S e

rigidizadores ponemos tamafio 6 mm vy

suel

Por otra parte, si queremos sustituir el rigidizador diagonal por una chapa
de refuerzo del alma marcamos su espesor, por ejemplo 10 mm vy si lo
gue rem o0s en un lado o en ambos:

YWweb doubler plates

" Mone Grade: |52?5 j i |EI fu; |0
" Orne side

{* Both sides Thickness: -

"Weh doubler plates may be uzed az an alternative ta diagonal stiffeners
provided there are top and bottom stiffeners. Web doubler plates are cut to
fit the zpace inzide column flanges and top and bottom stiffeners and they
are welded all around with a full-penetration butt weld.

IpEZT

£l

den

en

t
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Por ultimo introducimos las cargas:

Deszign loads
Brn. 1: Mu=210%u=150 Pu=0 Cal.: ¥uc=-100 L]
Loads » ' S X
No. | Mut | Vu Put | Vue | Puc | Muz | vuz | Puz | ok, |
1 210.00 150.0 0.0 -100.0 0.0 0.00 0.0 0.0

Cancel

Inzert Before

Inzert After

Right-click in cell to st minimum action, Digizio Hait

binimum design actionz
Bk 0% Shear 0% Shear 0 Tensz. 0% Comp. 0

RE I

Section available capacities
IPEZ70: Bending=113.8 Shear=234 Tens.=1136 Comp.=1136

Mul, Vul y Pul son las cargas de la viga. También se puede introducir el
cortante en el pilar Vuc y el axil en el pilar Puc. Nosotros introducimos las
cargas de nuestra viga, por ejemplo

E

Loads

No. Mut Vu1 Pu1 Vuc Puc Mu2 Vuz2 Puz k.

1| 200.00 100.0 100.0 0.0 h.[l 0.00 0.0 0.0

Cancel

|nzert Before

|nzert After

Right-click in cell to =et minimunm action. Liclzie R

birimum design actions
Bk 0% Shear 0% Shear 0 Tensz. 0% Comp. 0%

RE I

Sechion availlable capacities
IPEZ70: Bending=119.8 Shear=234 Tenz=1136 Comp.=1136




? ACADEMIA <
"CURSO ONLINE DE CALCULO DE UNIONES CON LINCOM V3",
INGNOVA

Vemos que cumple al 98 %:

Haunched Beam Bolted Moment End Plate .. LIMCON V363111 =

M ame: |V|G»’-‘«C.~'—\F|TELA &15C 360 [LRFD]

&+ Detail " Key diagram ﬂj ﬂﬂ ﬂ

COMMECTION: VIGACARTELA - Haunched BMEFR

Haunch: 540 deep x500 long

End plate: 300:25:740 Gr.8275 Doublers: 11710 Gr.5275 /l]-“
Flange weld: 9 Fi#440 - Wieb weld: G FiiiE40 | |

rl
Bolts: 6 » b2 1094/ at 140 gauge =
[,
ol
I 1.5275
o “fi— rPE2TD
i B1
= N =
5275 |
HE=Z00B 9
Stitfeners: - _E:1 —

Top: 120:10:252 Gr8275 - Weld=6 FINGAA0 Side=fuPlates: 83,1 kg
Wieb doubler both sides: 226:10:500 Gr.8275 CIP G Bolts: 5.2 kg
Btm.: 120:10:252 GroS275 - Mield=6 Fead0 Side=filfelds: 3.7 kg

Arrangement
Type=K - Eaves connection
Angle=0.00°

Members

Beamn 1: BT IPE270 Grade=5275
Columnn: C1 HE300B Grade=5275
Haunch: 540 desp « 500 long

End plate

di=740 bi=300 ti=25 Grade=5275
wield: fu=440 twi=3 baw=F

Caol. flange doubler: Full height td=10

Balts
Dia.=k24 Cat.=10.94 Threads=N Hole=27
Top=2 Btm.=4 £g=140 2p=130 p1=70 ae=h0 af=E0

Stiffeners

Grade=5275 Weld: fu=440

Top:  bes=120t:=10 tw=5 Lw=-1 Lwe=-1

‘wieb doubler both sides: B00R226x10 Grade=5275
Btrn.: bes=120ts=10 tw=E Lw=-1 Lwe=-1

Dresign loads
Brn. 1: Mu=200"%u=100 Pu=100¢ Cal.: Vuc=0

0

Cancel

il

Size J
K.ey Diagram

30 View

Print

D=F

Contract

[

Even if stated capacity i

ate the design m=y not be =

Top Battom Fail' "Critical' ‘Errar' BOM
Stiffener width . = a4 Tes -
=4 145 Yes
Stiffener thickneas . 3 5.1 Yes
5t ener side weld . - = 21z Yes
urm web yield strength .
umm web crippling strength .
umn web buckling strength
» Unatiffened column astrength .
Flange compressio
» Check of stiffeners not reguired.
WARMNING: This connection does not all requirements of the m

1

i




