D 511 @

This playlist series focuses on the rigid connection calculation according to EN 1993-1-8. A
comparison is made with Ansys at the end of the series after hand calculation. Finally, tips for
applying the semi-rigid connection to RFEM are presented.

A portal frame with two levels is presented, as shown in the figure below. We went through
the connections in this playlist for both ends and beams. The Endplate welded to the HEA200
beam is bolted to a HEB300 column with 6M20 class 8.8, as shown in the figures below. Steel
material is S355 for all parties.

This video shows the design moment resistance of the connection presented in this playlist
according to EN 1993-1-8. The contents are as follows:

a) Introduction to clause 6.2.7.2.
b) Explanation of items in the mentioned clause.
c) Bending moment resistance calculation of the connection.

All dimensions are in mm unless otherwise specified.
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https://www.youtube.com/playlist?list=PL93CMz_T4xUAgP2RUqOnszKsvvvzLsAUi
https://youtu.be/5LQEk0Pzf98
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6.2.7.2

(D

Beam-to-column joints with bolted end-plate connections

The design moment resistance M,zq of a beam-to-column joint with a bolted end-plate connection
may be determined from:

Miza = S h, Fyp .. (6.25)

where:

Firg is the effective design tension resistance of bolt-row  ;

h, is the distance from bolt-row » to the centre of compression;
r is the bolt-row number.

NOTE: In a bolted joint with more than one bolt-row in tension, the bolt-rows are numbered starting
from the bolt-row farthest from the centre of compression.

(2) |For bolted end-plate connections, the centre of compression should be assumed to be in line with the
centre of the compression flange of the connected member.
(3) ['he effective design tension resistance Fyrq for each bolt-row should be determined in sequence,
starting from bolt-row 1, the bolt-row farthest from the centre of compression, then progressing to
bolt-row 2, etc.
(4) When determining the effective design tensin resistance F,, pq for bolt-row » the effective design
tension resistance of all other bolt-rows closer to the centre of compression should be ignored.
Video#1 Videot#?2 Video#3 Video#4
Component Column Flange | Column Webin | End Plate in | Beam Web
In Bending Transverse Bending in Tension
Tension
Bolt Row #1 F(t.Rd.1) 282 790 232 |-
Bolt Row #2 F(t.Rd.2) 282 790 282 850
Bolt Row #1 and #2 | F(t.Rd.1&2) 564 1006 | - -

Component Resistance (kN)

F(c.wc.Rd) | Video#5 783 | Column Web in Transverse Compression
F(c.fb.Rd) | Video#6 847 | Beam Flange and Web in Compression
V(wp.Rd) | Video#7 875| Column Web in Shear
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6.2.7.2 Beam-to-column joints with bolted end-plate connections

(5) The effective design tension resistance Fygq of bolt-row » should be taken as its design tension
resistance Figq as an individual bolt-row determined from 6.2.7.2(6), reduced if necessary to satisfy
the conditions specified in 6.2.7.2(7), (8) and (9). b’

The effective design tension resistance Fy gq of bolt-row » .taken as an individual bolt-row, should
be taken as the smallest value of the design tension resistance for an individual bolt-row of the
following basic components:

= the column web in tension Fiwera - see 6.2.6.3;
- the column flange in bending Figra - see 6.2.6.4;
the end-plate in bending Fiepra - see 6.2.6.5;
- the beam web in tension Fiwbra - see 6.2.6.8.
(7)  The effective design tension resistance Fygq of bolt-row r should, if necessary, be reduced below

the value of Firq given by 6.2.7.2(6) to ensure that, when account is taken of all bolt-rows up to and
including bolt-row 7 the following conditions are satisfied:

the total design resistance Y Fipg < FViypra/f - with f from 5.3(7) - see 6.2.6.1;
- the total design resistance Y F,pq does not exceed the smaller of:
the design resistance of the column web in compression F . ra - see 6.2.6.2;

the design resistance of the beam flange and web in compression F gra - see 6.2.6.7.
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6.2.7.2 Beam-to-column joints with bolted end-plate connections

(8) The effective design tension resistance Fy.pq of bolt-row » should, if necessary, be reduced below
the value of F,py given by 6.2.7.2(6), to ensure that the sum of the design resistances taken for the
bolt-rows up to and including bolt-row # that form part of the same group of bolt-rows, does not
exceed the design resistance of that group as a whole. This should be checked for the following basic

componenis: .

- the column web in tension Frvers \ON - see 6.2.6.3;
the column flange in bending Fitra \ - see 6.2.6.4;

- the end-plate in bending ~————————Ff s - see 6.2.6.5;
the beam web in tension —F - see 6.2.6.8,

(9) | Where the effective design tension resistance Fipq of one of the previous bolt-rows x is greater than
1,9 Fipq. then the effective design tension resistance Fypq for bolt-row i should be reduced, if
necessary, in order to ensure that:

Fiura = Fipale/hy .. (6.26)

where:
h, is  the distance from bolt-row x to the centre of compression;

x is  the bolt-row farthest from the centre of compression that has a design tension resistance
greater than 1,9 Fip4.

NOTE: The National Annex may give further information on the use of equation (6.26).
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