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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.

An Endplate welded to a beam, HEA200, 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 calculation of a column web in transverse tension according to
EN 1993-1-8. The contents are as follows:

a) Table 6.1 Item 3 explanation.

b) Column Web in transverse tension according to 6.2.6.3.

c) Reduction factor for the interaction with shear in the column web panel.
d) Transformation parameters exact and approximation calculation.

e) Tension resistance of the column web in transverse tension.

All dimensions are in mm unless otherwise specified.
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https://www.youtube.com/playlist?list=PL93CMz_T4xUAgP2RUqOnszKsvvvzLsAUi
https://youtu.be/dfXkTchBfWw
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Table 6.1: Basic joint components

Reference to application rules

Component . . .
P Design Stiffness Rotation
Resistance coefficient | capacity
A
L
- . 1 Fed
Column web
3 |in transverse 6.2.6.3 6.3.2 642 and
3 AllSVEL: .£.0.0 = 4
. 6.4.3
tension
|
¥

6.2.6.3 Column web in transverse tension

(1) The design resistance of an unstiffened column web subject to transverse tension should be determined

from:
wb, ., t [
eff towe “we S oywe R
Freny et L L . (6.15)
¥ MO
where:

[ @ is areduction factor to allow for the interaction with shear in the column web panel. |

(3) | For a bolted connection, the effective width b.g, e of column web in tension should be taken as equal
to the effective length of equivalent T-stub representing the column flange, see 6.2.6.4.

(4) | The reduction factor @ to allow for the possible effects of shear in the column web panel should be
determined from Table 6.3, using the value of b.gy, . givenin 6.2.6.3(2) or 6.2.6.3(3) as appropriate.
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6.2.6.3  Column web in transverse tension

(1) The design resistance of an unstiffened column web subject to transverse tension should be determined

from: b 8
J = 2385wmw
(n)b’” I _f_‘_M @ "'f £, +.we

Fiwera . ... (6.15)
Yo

c2) — by, twe = 2E0T

where:

|l is areduction factor to allow for the interaction with shear in the column web panel. |

(3) | For a bolted connection, the effective width e, w. of column web in tension should be taken as equal R - b( 't & 314]8 MY
to the effective length of equivalent T-stub representing the column flange, see 6.2.6.4. ! 2 ﬁ-’ yWwe
(4) | The reduction factor w to allow for the possible effects of shear in the column web panel should be

determined from Table 6.3, using the value of by, given in 6.2.6.3(2) or 6.2.6.3(3) as appropriate.
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Table 6.3: Reduction factor « for interaction with shear

Transformation parameter ﬁ| Reduction factor
0 < f = 0.5 o] = 1
05 < I < 1 @ = wy+2(1 =/l —ay)
I = 1 w = @
1 I 2 o] = o+ (F = D (ow;,— o)
B = 2 o] = @
1 1
@y = — - W= = )
LSS KIS S N VIH520, et [ 4,0)°
Ay is  the shear area of the column, see 6.2.6.1 :|
I is  the transformation parameter, see 5.3(7). |

6.2.6.1 Column web panel in shear

| Ay is  the shear area of the column, see EN 1‘)‘)3-1-I.|

5.3 Modelling of beam-to-column joints

(7)  When determining the design moment resistance and rotational stiffness for each of the joints, the
possible influence of the web panel in shear should be taken into account by means of the
transformation parameters S, and f,, where:

p1is  the value of the transformation parameter £ for the right-hand side joint;

p, is  the value of the transformation parameter £ for the left-hand side joint.

NOTE: The transformation parameters £, and f, are used directly in 6.2.7.2(7) and 6.3.2(1). They
are also used in 6.2.6.2(1) and 6.2.6.3(4) in connection with Table 6.3 to obtain the reduction factor @
for shear.

(8)  Approximate values for f; and £, based on the values of the beam moments M;;gq and M, g4 at
the periphery of the web panel, see Figure 5.6(a)| may be obtained from Table 5.4. |
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a) Values at periphery of web panel b) Values at intersection of member centrelines

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

Table 5.4: Approximate values for the transformation parameter g

Type of joint configuration Action Value of f#
Mb1.Ed
Mp1,Ed \
~ "|
';| '/' My, ga
/
. Myypa = Mizpa g=0 %
M M M M
b2,Ed b1,Ed ' b2,Ed b1,Ed ) ]
7 \ / N My pa ! Myzga = 0 B=1
lj % % - % % )
A ’ . ¥ Moga /Myga < 0 B =2
_/\/_ _/\/_
Myypg + Myzpg = 0 B =2
d In this case the value of § is the exact value rather than an approximation.
5.3 Modelling of beam-to-column joints
(9)  As an alternative to 5.3(8), more accurate values of f, and f, based on the values of the beam

moments My gg and My pq at the intersection of the member centrelines, may be determined from
the simplified model shown in Figure 5.6(b) as follows:

7 = -\ ! A =7

b 1 ‘UJ.E»;.M ! ‘\Ij_bl.fd —-= - (5.4a)
— — N I A - "y -

B =1 'H_.-.m.ﬁd ! -‘{_a b2.Ed| =< - (5.4D)

where:

M;yipa 1s the moment at the intersection from the right hand beam;

Mipaea  is the moment at the intersection from the left hand beam.
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Table 6.3: Reduction factor « for interaction with shear

Transformation parameter /i Reduction factor e
0 < i < 0,5 @ = 1
0.5 b < 1 o) = w;+2(1 =0 —m)
| B — 1 | — > | o - ),
1 g < 2 @ = o, +(f— 1D (w;— o)
B 2 @ @,
| 1
@1~ . ; @27 . ;
'\||II + 1'3(1}@?.1“( 'Ir\\'r ‘_Jrr )_ ‘\J'Il T 5‘2(£]|’ﬂ'.r.n'r "\-'r ‘-‘l\r)_
Ay is  the shear area of the column, see 6.2.6.1;
g is the transformation parameter, see 5.3(7).
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