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Motivace

o Seznamit s prinosy/zmenami
V pripravovane norme

PrEN1993-1-8:2019



o Kde jsme v pripravé druhé generace Eurokdédu?

o Nové v prEN1993-1-8:2019 Navrhovani pripoju

o Navrh otlaceni Sroubu
o Poruseni skupiny Sroubu
o Srouby bez matice
o Navrh svaru
o Navrh uzavienych prurezu
o Navrh kloubovych pfipoju
o Pokrocilé modely
o Shrnuti



Kde jsme v pripravé
nové generace Eurokodu?



o Casovy plan

Texty EN
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1. Zmény a opravy

a

Zacatek M/515
Druhé generace
Eurokédu

I B
Etapa 1 (ukoncena)

Etapa 2 (probiha)

a zplatnéni CEN
a nar. instituci
mUze byt az

od roku 2024

Etapa 3 (zacala)

Etapa 4 (pldnuje se)

Formalni zverejnéni



Pracovni skupiny
& Technické komise & Projektové tymy

CEN/ & ‘3
TC250/5C3 ﬁ ECCS WL -
Pracovni skupina Technicka komise 3
> EN 1093-1-1 L POZAR >=
Z B. Snijder 2 =
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(@) Pracovni skuping E Technicka komise 8 TT}
EN 1993-1-8 T -
T. Ummenhofer o (@]
Pracovni skuping 11| Technicka komise 10 14
s B ‘iooo and - STYCNIKY o
M. Lukic
Celkov . "Syst tické shrnuti Technické zkvalitnéni v ramci mandatu
elova revize a “oystematicke shrnutl M/515 vydaného Evropskou komisi

ECCS: hodnoceni narodnich skupin

zahrnout / upravit / odmitnout




Struktura norem
pro navrhovani ocelovych konstrukci

Prvni etapa

Navrhovani MKP

ecna pravidla a
pravidla pro pozemni
stavby

+ Cast 14 Navrhovani MKP
+ Cast 12 Prolamované nosniky

- Cast 12 Vysokopevnostni ocel

- Stétovnice



Revize EN1993-x-y

o Kde jsme?

Etapa l

Komentovany
konec€ny navrh

Etapa 3 + Etapa 4

Dokonc¢ena
a pripominky klasifikovan

Etapa 2

Dokoncéena

a pfipominky
klasifikovany

Etapa 3

Dokonc¢ena

Etapa 4

Dokoncena
a pfipominky klasifikovany

Pfipominky sebrany,
klasifikace probiha,
rozhodnuti 10/2018




Cim se hlavné lisi EN1993-1-8:2006

a PreEN1993-1-8:2019
Drobné inovace

o Navrh svaru

o Navrh otlaceni Sroubu

o PoruSeni skupiny Sroubu

o Navrh uzavrenych prufezu — velké zmény

o Navrh kloubovych styCniku

Zmenena/zjednodusena struktura textu
o StyCniky otevienych prufezu
o Kotveni patni deskou



Nové v prEN1993-1-8:2019 Navrhovani pripoju

Navrh sroubu na otlaceni



Navrh sroubu na otlaceni

Fomd = ko fudt
¥Mz
where:
__ for end bolts: -:rhzmm(“i . )

For steel grades equal to or greater l:han 5450 kﬂ, =09
Otherwise km=1

— for inner bolts: = mm




Interakce sil v rovine

(15) When the resultant force on a bolt or a rivet is neither parallel nor perpendicular to the plate edge,
e design bearing résstance should satisfy the following:
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re 5.7 — Bearing force.i directions
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NUMERICAL EXAMPLE
ANGLE IN TENSION CONNECTED BY ONE LEG

Primoz Moze
University of Lubljiana

13



ANGLE IN TENSION CONNECTED
BY ONE LEG

- Calculate the design resistance of angle L100/10, S 355 N in
tension connected by one leg with 3 bolts M24 10.9.

.|

€1 Py Py

Py > 2 > 2 ~
~ 7 N 7 N 7

e; =50 mm d =24 mm f, = 355 Mpa Ymo = 1
p, = 80 mm d, =26 mm f, =510 Mpa Ymz = 1,25
e, =40 mm F,rq = 173,6 kN (partialy threaded)

]
TUDelft 14



ANGLE IN TENSION CONNECTED
BY ONE LEG

EN 1993-1-8:2005 prEN 1993-1-8:2018

Design bearing resistance for end bolt

k, =min 2,84—0—1,7; 2,5|=2,5 o, =Mmin 5—0;3 =192
26 26
o, =Mmin 30 ;800;1 =0,64 k. =1for S355
3-26 490
: 1.2 4. 1.1,92-1-2,4-51
Fore = 2,9 0’622 A 51=156,9kN By =— r =188,3kN

]
TUDelft
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ANGLE IN TENSION CONNECTED
BY ONE LEG

EN 1993-1-8:2005 prEN 1993-1-8:2018

Design bearing resistance for inner bolt

K, =min 2,84—0—1,7; 2,5j:2,5 o, =Mmin @—l;3j=2,58
26 26 2
o, =Mmin ﬂ—1;@;1 =0,78 k., =1for S355
3-26 4 490
: 1.2 4. 1.-2,58-1-2,4-51
Fore = 48 0’723; A 51:189,9kN Forg = ’582 c ’ =252,3kN

]
TUDelft
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ANGLE IN TENSION CONNECTED
BY ONE LEG

EN 1993-1-8:2005 prEN 1993-1-8:2018

Design resistance of group of bolts

F,re =173,6 KN > R =156,9 kN F, s =135,4KN < F, 5, =182,4 kN
F e =173,6 KN < Fhe" =189,9 kN U
U D Feg =NF, gy =3-173,6 =520,8 kN

Z FRd = Fb??e?j + 2Fv,Rd
D Frpg =156,9+2-173,6 =504 kN

%
TUDelft 17



ANGLE IN TENSION CONNECTED
BY ONE LEG

EN 1993-1-8:2005 prEN 1993-1-8:2018

Design for block tearing

Which of the resistances should be
considered Vg 1 rg O Vegiory?

A =27cm? A =145 cm’ A,=27cm’ A, ,=145cm? A, =2lcm’
t ! ’ v )
1355
Vitt 1 rd :2’7‘;’5_2'2+14’5\/§51125 Vit 1ra = {2 IE 49+m|n[14 5\/_ 73 )}/1,25
V. 1rg =407,3 kN Vi 1ra =451,7 kN

“]
TUDelft 218



ANGLE IN TENSION CONNECTED
BY ONE LEG

EN 1993-1-8:2005 prEN 1993-1-8:2018

Design ultimate resistance

. 2
Ahet _16’6 C_m Ahet :16’6 sz
S = 0,546 (interpolated value) v m_n(o,75.16,6.51_451 7)
Rt = 0,5461-;65,6-51 =369,9 kN o ’ o

N, rg = Min (508;451.7) = 451.7 kN

]
TUDelft

19



ANGLE IN TENSION CONNECTED

BY ONE LEG

EN 1993-1-8:2005 prEN 1993-1-8:2018

D Frg =504,1kN
Feg =Min| Vg, oy =407,7 kN

N, rg =369,9 kN
Feq ={369,4 kN |

* Finite element analysis in Abaqug Mo

(Avg: 75%)

Characteristic resistance
F. =572 kN
Design resistance

FdzyiMkj457,6 kN |

]
TUDelft

Design resistance

D Feg =520,8 kN
Foy =Min| Vo oy =4517 kN

N, rg = Vit 170 = 451,7 kN

e

F., 4451,7 kN |

587



]
TUDelft

NUMERICAL EXAMPLE
ANGLE IN TENSION CONNECTED BY ONE LEG

Primoz Moze
University of Lubljiana

w21



Nové v prEN1993-1-8:2019 Navrhovani pripoju

Srouby bez matice



Kap. 5

Srouby bez matice

o Pravidla pro navrh a konstrukéni reSeni Sroubu

Steel grade /Bolt L,/d for steel of grade:
property S235 S355 > S460
4.6 1,00 1,00 1,00
5.6 1,02 1,00 1,00
8.8 1,34 1,11 1,06
10.9 1,58 1,26 1,19

rJ/fza
2323321113320
Ml

|




Nové v prEN1993-1-8:2019 Navrhovani pripoju

Poruseni skupiny Sroubu



Nové v prEN1993-1-8:2019 Navrhovani pripoju

Poruseni skupiny Sroubu



Poruseni skupiny Sroubu

o EN1993-1-8:2006 konzervativni pro excentrickeé pripojeni

Table 1 Mean professional factor for selected cases

Author N F,(MPa)  F,(MPa) AISC | 1S 800
Coped beams
Birkemoe and Gilmor (1978) 1 362 544 1.01 1.08
Ricles and Yura (1983) 7 252-264 400-412 1.00 0.79
Aalberg and Larsen (2000) 8  373-786 401-836 1.14 1.20
Franchuk et al. (2003) 17 355-378 429-523 1.12 1.15
Fang et al. (2013) 10 360-379 458-464 : 1.25
Lam et al. (2015) 15 381 478 1.45 1.02
One-line bolt 30 1.22
0.09 0.10
Two-line bolt 28 Mean 0.96
0.20 0.15
All coped beams 58 1.10
0.17
Yam et al. (2007)* 10 304-372 442488 1.34
Wei et al. (2010)* 10 350-356 478-495 1.02 1.09 T37
All coped beams* 20 Mean 1.00 1.07

Ccov 0.12 0.12

ECS

1.56
1.17
1.61
1.58

CSA All SBC

0.88 1.28 1.25

0.97 0.83 0.81

0.98 1.33 1.30

0.98 1.38 1.33
1.45 1.39
1.17 1.09
1.42 1.38
0.11 0.11
1.08 1.03
0.18 0.17
1.26 1.21
0.19 0.20
0.97

1.04 1.02

0.95 1.02 1.00

0.11 0.12 0.12



Poruseni skupiny Sroubu

S

III"'I.|.|'|,1,E=

v J_.I'I._1 JJ.I-.E

T |

4] For a bolt group where the tension stress on the tension area is non-uniform, see Figure 5.14, the
hould be obtained from:

- "q'E!"-"-G"I"'qn'.r-ﬁa
+ma (5 e

F-“' Section 1-1 Key:

design

(5.14)

[ ' ' ';' 1 Met area subjected to tensior
o
26 o P : : 2 Met area subjected to shear
- ﬂ The shear area should be
| |7 determined in analogy to

Ly 1 hot rolled welded EN 1993-1-1.
|,H profile



Nové v prEN1993-1-8:2019 Navrhovani pripoju

Navrh svaru



6]

7]

Svary vysokopevnostnich oceli

. . . 0,9f;
o+ 3 +1d) < and o < - 6.1
Llll * [ + I} Bwymz * ¥mz (&1)
where
fa nominal ultimate tensile strength of the part joined, which is of lower strength grade;
B appropriate correlation factor from Table &.1.

Welds between parts with different material strength grades should be designed using the
properties of the material with the lower strength grade.

Alternatively, the desizn resistance of a fillet weld in connections of steel grades equal to or

greaterthan 5460, a.mim and filler metal strength, should be taken as sufficient

- 0.25f, pp + 0.75f, g
lﬁw.mn-d]"'H'J.

(6.2)

furm nominal uld ' of the parent metal (weaker part joined);
furm nominal ultimate tensile strength of the filler metal according to Table 6.2, and

according to EN IS0 2550, EN IS0 16834 and EN 18276;
modified correlation factor that depends on the filler metal strength from Table 6.2,



Nové v prEN1993-1-8:2019 Navrhovani pripoju

Navrh uzavrenych prurezu



Navrh uzavrenych prurezu

o Nova definice unosnosti (od 2002)

5ldy<3% /by <3 %
N, O

Failure by buckling

Failure by limit deformation
Failure by limit deformation




Nové v prEN1993-1-8:2019 Navrhovani pripoju

Navrh kloubovych stycniku



Priloha C - Struktura

Rozsah

o Pozadavky na taznost a rotacni kapacitu
o Dvojice uhelnikd na sténé nosniku
o Deska na stené nosniku
o Kratka Celni deska

o Unosnost

o Dvojice uhelnikd na sténé nosniku
o Deska na sténé nosniku

O

Kratka Celni deska



Priloha C - Rozsah
Obsah

Kloubove pripoje

o Pripravena pouze pro
H a | prufezy (nebo podobné svarované)

o Dvojice uhelnikd na sténé nosniku
o Deska na sténé nosniku
o Kratka ¢elni deska

o Zasady navrhu
o Unosnosti ve smyku

o Unosnosti na vazebné sily



Priloha C - Rozsah

Neobsahuje

O

O

Pfipoje uzavienych prurezu

Kloubové pripoje s normalovou silou
(kromé vazebné)

Pripoje s nosnikem bez pasnice
mistni unosnost a celkova stabilita



Priloha C - Rozsah

a-Double angle web cleats

A

b-Fin plate

i O
i O
i O

| O
O

Od
o4

g

i ()
i O

i O

= B

J

\

c-Partial depth end plate

O O

Figure C.1 — Nominally pinned connections




Priloha C - Rozsah

Narodné urcena hodnota C.1(4)

Note: The National Annex can give alternative
rules for the design of nominally pinned
connections



Priloha C
Pozadavky na taznost a rotacni kapacitu

Overeni je rozdeleno na
o Unosnost

o Geometril



Priloha C
Pozadavky na taznost a rotacni kapacitu

Priklad
pro pripoj dvojici uhelniku na sténé nosniku

(1) Double angle web cleat connections will have sufficient ductility provided that the following
conditions are satisfied:

a) The thickness t of the cleat, the supporting member (column or beam web), or the
supporting beam web shall comply wit . (B.10), and
b) The design shear resistance F. a single bolt should be greater than or equal to its

smallest design bearingse€istance Fj, g4 (horizontal and vertical) obtained from 3.7.1, of

the cleats or thes#fgle beam web.

t <0,36d |fun/ L, : ,
) JJunlly Jednotlivy spojovaci
T prurez prostfedek




(2)

Priloha C
Pozadavky na taznost a rotacni kapacitu

Priklad
pro pripoj dvojici uhelnikt na sténé nosniku

Double angle web cleat connections will have sufficient rotation capacity provided that the
following conditions are satisfied:

a) The depth h of the cleat is less than the clear depth of the supported beam web d,,, and
b) The design joint rotation capacity ¢4 shall satisfy :
Pca Z Peq (C.1)
where
Prd design value of joint rotation;

Ped rotation of the connection at which contact starts, given in Table C.1.



Priloha C

Pozadavky na taznost a rotacni kapacitu

Table C.1 — Rotation capacity of nominally pinned connections

Double angle web cleats Fin plates Partial depth end plates
P e =
] _II ]

= — e r=
o "IF‘ T ._:ZrI "EF= Tmem— o I*' - -3
> i i : a N F"' ':
|'I o I‘ 0 i || I i }
r' " r ‘ .' |
] i i i ] !
S HEE | |1 o i e II
! | | i I I
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Priloha C - Stanoveni nosnosti

Pro kazdy typ pripoje
1. Obrazek typického pfripoje
2. Tabulka vztahu pro ovéreni

3. Informace k navrhu



Priloha C - Stanoveni nosnosti
Priklad Obrazek typickeho pripoje

pro pripoj dvojici uhelnikt na sténé nosniku

-||I-I-l E‘g
| |
4 k= r LE" | El = |
- e [+ Centerofbalt Wl @ 0@ [ IE.'-l- [ ]
i ¢ Number b group || ™ B
of bolt rows o e H  hy M- - =
P1 it h
m = = _ m O & | - -~ ®
€1 i El — £
' z
e ]

Figure C.2 — Double angle web cleat connections



Priloha C - Stanoveni nosnosti

Priklad Tabulka vztahu pro ovéreni
pro pripoj dvojici uhelniku na sténé nosniku

Table C.2 — Design resistances of a double angle web cleat connection

Ductility and rotation capacity

Clause No.

Ductility and rotation capacity

C.2.1

Design resistance

Clause No.

Bearing resistance of the bolt group on the
supported beam web:

(i) legs of cleats connected to the
supported beam,

(if) supported beam

.3.1.1(2)

Bearing resistance of the bolt group on the
supporting beam or column:

(i) legs of cleats connected to the
supporting beam or column,

(ii) supporting member

.3.1.1(3)

Shear resistance of the legs of cleats connected
to the supported beam or the supperting
member

C.3.1.1(4), C.3.1.1(5) and C.3.1.1(6)

Shear resistance of the supported beam or
the supporting member

C.3.1.1(7) and C.3.1.1(8)

Bending resistance of the supported beam

C.3.1.1(9)




Annex C — Design resistance
Priklad Informace k navrhu

pro pfipoj dvojici uhelnikd na sténé nosniku

(2)  The design bearing resistance of the group of bolts per cleat on the supported beam web, for each
individual failure mode from Table C.2, should be obtained from:

n

VRa =

-

j (;b:*:-::d }E * (F bf::.nd}d (C3)

Fhyverrd  is the vertical bearing resistance for a single bolt, see 5.7.1;

where

Fonorpd  is the horizontal bearing resistance for a single bolt, see 5.7.1;
n is the total number of bolts

gand f  are parameters given by:

— For a single vertical line of bolts n: =1: @ = D and f§ = =

n1(Ma+10p4
— For two vertical lines of bolts .= 2: @ = 3;;* and § = %[nl —1)

My o 1 .
I'=—pi +om(nf —Lp
-4 is the assumed eccentricity of the shear force, see Figure C.2
1y is the number of horizontal bolt rows

is the number of vertical bolt rows

5

Pa is the spacing between centres of bolts in a line in the direction of force transfer

P2 iz the spacing measured perpendicular to the force transfer direction between adjacent
lines of bolts

NOTE This clause also applies to fin plate connections, see C.3.1.2.
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Navrhovani metodou konecnych prvku



Navrhovani metodou konecnych prvku

o EN 1993-1-14: Eurocode 3 - Design of steel structures - Part 1-14:
Design assisted by finite element analysis

Rozsah

o Pravidla pro navrhovani metodou koneénych prvku

o Pro ovéreni mezniho stavu unosnosti, pouzitelnosti a odolnosti na unavu.

o Pracovni skupina vznikla z ¢leni WG8 SC3 a SC9 fn“t:zzfift‘izor:eword
o Clenové nominovani z WG”s 1. Scope

2. Normative references
3. Terms and definitions
4. Modelling
4.1. Geometrical models
4.2. Support and load models
4.3. Material models
4.4, Imperfections
v v v 5. Analysis
m) Casové zafazena do 2. etapy 51 Thermal analysi
5.2.  Structural analysis
6. Validation and verification
6.1. General
6.2. \Verification
6.3. Validation
. Design methodology
7.1. General
7.2. Ultimate limit state
7.3. Fatigue limit state
7.4. Serviceability limit state
8. Documentation
i

o Normové zasady ne uéebnice MKP

~N




Navrhovani metodou konecnych prvku
v prEN 1993-1-8:2019

4.3 Structural properties of joints
4.3.1 General

(1) The resistance of a joint should be based on the resistances of its components.

(2) The structural properties of joints are determined analytically, see Ch. 8 and Ch. 9, or
by design-oriented finite element analysis.

(3) The analytical component method for determining the structural properties of joints is
specified in Ch. 8.

(4) The evaluation of the numerical simulation results should be made according to EN
1993-1-14.

(5) If material nonlinearity is considered in design oriented finite element analysis where
the small deformations are defined as the first derivation of displacements, Specify
National/Annex the limiting value of the principal strain ¢, in the elastic-plastic
material model of steel plates that are part of the joint for verification at the Ultimate

Limit State. The recommended value of the principal strainis 5 % .

(6) The limiting value of the principal strain for bolts ¢.,,, which is modelled as a

component/Specify National’ARREX from the elongation after fracture of full-size fastener
A;in Table C.1 in EN ISO 898-1 according to its bolt grade. The recommended value is

25 % of the elongation after fracture A..




Shrnuti



o Kde jsme v pripravé druhé generace Eurokédu?

o Nové v prEN1993-1-8:2019 Navrhovani pfipoju

o Navrh otlaceni Sroubu Kap. 5
o Poruseni skupiny Sroubu Kap. 5
o Navrh svaru Kap. 6
o Navrh uzavrenych prurezu Kap. 9
o Navrh kloubovych pfipoju Pril. C

o Pokrogilé modely Cl. 4.3
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Dekuji za pozornost

Frantisek Wald

B632
frantisek.wald@fsv.cvut.cz



