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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 resistance column web panel in shear according to EN 1993-1-8. The
contents are as follows:

a) Table 6.1 Item 1 explanation.

b) Column web panel in shear according to 6.2.6.1.

c) The lever arm of the connection, according to Figure 6.15.

d) Calculation of utilization ratio of the column web panel in shear.

All dimensions are in mm unless otherwise specified.
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https://www.youtube.com/playlist?list=PL93CMz_T4xUAgP2RUqOnszKsvvvzLsAUi
https://youtu.be/_kBV84FBlqc

[ &
k? t
\
A‘e@
[ag
o)
(=
=]
o
6668
L
I,
Xi t \
/16:9
<.
Q
o
=t
=
o
=X PR rrire
7000
y v
B || || B
130
' E ' HEAZM
- -~ 4 o ' A g
S ) HEB300 _ Moo
= O D] B
{ Oy E
= » g A =t
250 s

Sec A-A

é&* Shah.fi

A\ /4

Sec B-B




D 511 @

Table 6.1: Basic joint components

Reference to application rules

Component Design Stiffness Rotation
Resistance coefficient | capacity
Veg —=
A
Column web panel L - 6.4.2 and
L ! 6.2.6.1 632 3
in shear 6.4.3
A
~Ved

6.2.6 Design Resistance of basic components
6.2.6.1 Column web panel in shear

(1) I'he design methods given in 6.2.6.1(2) to 6.2.6.1(14) are valid provided the column web slenderness
satisfies the condition|d/t,, < 69¢.

(2) For a single-sided joint, or for a double-sided joint in which the beam depths are similar, the design
plastic shear resistance Vi, rq of an undtiffened column web panel, subject to a design shear force
Vipea, see 5.3(3)f should be obtained using:

()-().f\,..(.- " 18)Modification to 6.2.6.1

.. (6.7)

I'-\L\F‘»d \/2 5 Paragraph "(1)", replace "d /1, < 69¢ " with: "d_ /1, <69¢&"
Y/ M0

where:

Ay is  the shear area of the column, see EN 1993-1-1.
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5.3 Modelling of beam-to-column joints

(1) To model the deformational behaviour of a joint, account should be taken of the shear deformation of
the web panel and the rotational deformation of the connections.

(2)  Joint configurations should be designed to resist the internal bending moments My, gq and My gq,
normal forces Ny pg and Nypps and shear forces Vi g and Fiarq applied to the joints by the
connected members, see Figure 5.6.

(3) | The resulting shear force V,pea in the web panel should be obtained using:

Vapra = (My1ra J%F.d)-‘:z (Verpa %Ed)’lz .- (5.3)

where:

z is the lever arm, see 6.2.7.
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Direction of forces and moments are considered as positive in relation to equations (5.3) and (5.4)

Figure 5.6: Forces and moments acting on the joint
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6.2.7 Design moment resistance of beam-to-column joints and splices

. . Centre of e
Type of connection . Lever arm Force distributions
_ compression
d) Bolted extended end-plate In line with the | Conservatively z
connection with only two bolt-rows | mid-thickness | may be taken as
active in tension of the the distance from
[ 7] compression the centre of
[ flange compression to a
LM Mg = . .
) Iz AN point midway
3
2 < between these two
+| T ) bolt-rows
| IH )
| |

Figure 6.15: Centre of compression, lever arm z and force distributions for
deriving the design moment resistance M;grq
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