
STRUCTURAL JOINTS CONNECTING H 
OR I SECTIONS



JOINT MODELLING

• Detailed rules are given to determine the structural 
properties of beam-to-column joints and base-plate joints 
for I and H section based on component method

• Component method
– Identification of the active components 
– Evaluation of the stiffness and resistance characteristics for each 

individual basic component
– Assembly of the components for evaluating the response of the 

whole joint



Design moment-rotation characteristic

Joint Model

Design moment-rotation characteristic



Basic components of joint



Basic components of joint



Basic Components in Extended Endplate 
Connection

(cfb) COLUMN FLANGE IN BENDING

(cwt) COLUMN WEB IN TENSION

(epb) END PLATE IN BENDING

(bt) BOLT IN TENSION

(bwt) BEAM WEB IN TENSION

(bfc) BEAM FLANGE AND WEB 
IN COMPRESSION

(cwc) COLUMN WEB IN 
COMPRESSION

(cws) COLUMN WEB IN SHEAR



Design Resistance

• Equivalent T-stub in tension
a) Column flange in bending
b) Endplate in bending
c) Flange cleat in bending
d) Base plate in bending under tension

Column flange End plate

T-stub identification and orientation for extended end-plate joint



Failure modes for the T-stub flange

• Mode 1: Complete yielding of the flange
• Mode 2: Bolt failure with yielding of the flange
• Mode 3: Bolt failure

Mode 1 Mode 2 Mode 3



Design resistance of T-stub



Other basic components

Basic components Design Resistance
Column web panel in shear

Column Web in compression

Column web in tension

Beam flange and web in compression

Beam web in tension
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Design moment resistance of joints

• Design moment resistance of a joint Mj,Rd do not take account 
of any co-existing axial force NEd in the connected member. 

• They should not be used if the axial force in the connected 
member exceeds 5% of the design plastic resistance Npℓ,Rd of 
its cross section.

• where:
– Ftr,Rd is the effective design tension resistance of bolt-row r ;
– hr is the distance from bolt-row r to the centre of compression;
– r is the bolt-row number.
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Rotational Stiffness

• The rotational stiffness, Sj should be determined from the 
flexibilities of its basic components, each represented by 
an elastic stiffness coefficient ki obtained from 6.3.2

• For a moment Mj,Ed less than the design moment resistance 
Mj,Rd:

Z is the lever arm, see 6.2.7
 is the stiffness ratio Sj,ini/ Sj, see 6.3.1(6)




i i

j

k

EzS
1

2





Extract from Table 6.11 Stiffness coefficients for basic joint components



Rotation Capacity

• The clauses in the code only valid for S235, S275 and S355
• The design value of the axial force NEd in the connected member does not 

exceed 5% of the design plastic resistance Npl,Rd of its cross-section
• For bolted joints:

– If the design moment resistance is governed by the design resistance of 
the column web panel in shear, adequate rotation capacity is assumed 
when 

– When the design moment resistance is governed by the column flange 
in bending and endplate or angle in bending, sufficient rotation 
capacity if the thickness, t for these components are:
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• For welded joints:
– The rotation capacity of a welded beam-to-column connection is given 

as:

– Provided that its column web is stiffened in compression but unstiffened 
in tension, and its design moment resistance is not governed by the 
design resistance of the column web panel
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Rotation Capacity



Example 1 : Connections



Thank  You


