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In order to improve the performance of welded bending
joints after the Northridge earthquake, various joints were
proposed. The Side Plate Connection (SPC) system is one
of these technologies introduced by the Sideplate Systems
Inc. company (1998). By using the new geometry, the direct
connection of the beam to the column is eliminated, and there
is no more concern about the brittleness of the penetration
weld of the beam-to-column connection and the weakness
of the joint panel zone that occurs in common connections.
The side plate connection is more suitable than its other
competitors, namely the other ductile connections proposed
after the Northridge earthquake, both in terms of behavior
and cost of construction, Figures (1 and 2).

Connection idea with full-depth SPC side plates was
presented in 1998 by Houghton, D.L.. In this connection,
the plastic joint of the beam is formed in a place far from
the the column face. Due to the geometry of the connection,
many problems such as the tearing off of the column flange,
the triaxial stresses of the beam-to-column flanges welding
and the buckling of the panel zone area are solved. This
connection causes the plastic joint to move away from the
joint, and the structure that has this connection must have
the ability endure the nonlinear displacement resulting from
lateral forces, which is provided under a parameter called
plasticity. Due to the high ductility of the connection with
the side plates, this connection is able to provide a behavior
factor greater than 8 for the structure. Also, this connection
will be able to withstand the drift of the AISC.

The most important issue in the pre-fabricated industry,
especially in earthquake-prone areas, is the design and
construction of connections that withstand various forces and
movements caused by vertical loads, cyclic loads, forces caused
by drop, shrinkage and creep, temperature changes and periodic
lateral forces such as wind and earthquakes, Figures (3 and 4).

The purpose of this research is to use various types of steel
joints with SPC side plates in the connection of prefabricated
concrete beams and columns, which should be designed in
such a way that plastic concrete joints are formed only at the
ends of the concrete beams of seismic, Figures (3 and 4).
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Moment versus Rotation
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