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This publication is a follow-up with the previous work on design guide for buildable steel
connections1, which is meant for bolted and welded steel connection without considering the
benefit of composite action between the steel connection and steel reinforcements in the
concrete/composite slab.

For multi-storey composite buildings in which laterally stability resistance is provided by
concrete core wall or steel bracing frame system, simple pin joints, such as fin plate bolted
connections, are often used in beam-to-column and beam-to-beam joints. This is because these
simplified joint details are relatively easier to install at site compared to moment joints and they
are preferred in conditions where the structural frameworks are not subjected to significant
horizontal loads. In modern commercial buildings, long span and open space floor beam layout
plan are often preferred. Floor beams with semi-rigid end connections can achieve a more
economical design without the need of complicated rigid joint detailing.

In EN 1993-1-82, joints may be classified as pin, semi-rigid or rigid in terms of their initial
rotational stiffness and/or moment resistance depending on the analysis methods adopted in
the design. In EN 1994-1-13, composite joints are defined as joints in which slab reinforcements
are considered to calculate the rotational stiffness and moment resistance if the reinforcements
are continuous over the joints. Therefore, in accordance with EN 1994-1-1, some of the simple
pin joints defined in EN 1993-1-8 can be classified as semi-rigid joints if the reinforcing bars in
the concrete slab are continuous over the joints and some degree of rotational restraint can be
provided. Specifically, a mechanical model in which the tension force is transferred by
reinforcing bars and compression force is transferred by bearing bolts can be assumed.
However, there are often gaps between the bearing bolts and bolt holes that prevent the
development of effective rotational restraint at the initial loading stage. Hence, this type of joints
is designed as nominally pin joints in practice.
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This book proposes a contact type of semi-rigid composite joints which can certainly develop
higher rotational stiffness and moment resistance. In these joints, contact plates are inserted at
the bottom flange of the steel beam. Although these contact plates are designed to transfer only
the compression force, an effective measure is needed, either by bolts or welding, to ensure
good contact.

This design guide is based on EN 1994-1-1 for the design of beam-to-beam composite joints
with detailed methods developed for practical use. Design procedures for secondary composite
beams with composite joints are also provided. This design guide will endow structural
engineers with the confidence to use beam-to-beam composite joints in a safe and economic
manner to design and construct composite structures.

To download the guidebook, please click here.
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