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My = Experimental Ultimate Moment.

M, = Theoretical Ultimate Moment given by
Elasto-Plastic Beam Theory.

My = Theoretical Ultimate Moment Given by
Specifications for Road Way Bridge.
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DEVELOPMENT OF MECHANICAL JOINTS FOR STEEL~CONCRETE
COMPOSITE CONSTRUCTION

by SHINICHI HINO *  and  TOSHIAKI OHTA *%*

Precast elements are popularly used in concrete construction such as
bridges and buildings. A new type of composite construction 1in steel and
prestressed (or reinforced) concrete which is interconnected longitudinally
has attracted special interest recently, because of 1its economic and
structural advantages.

But basic and practical researches on the joints for the above con-
struction are seldom found. Hence, the purpose of the present investigation
is to obtain the fundamental data to develop a new type of mechanical
steel joint and its rational design method.

First in this paper, a bolted steel joint for precast concrete and
steel-concrete composite construction 1is proposed. An analysis of the
above joint considering semi-rigid connection based on a few assumptions
is presented, and a series of bending tests are carried out on steel-
reinforced concrete beams interconnected with the joint, in order to
evaluate the availability of the analysis.

The main results are summarized as follows; (1) The connected beam with
the joint estimated by the analysis had the required strength and flexural
rigidity. (2) Anchorage of reinforcing bars and the axial load in connect-
-ing bolt had the multiplication effect to prevent the slip and separation
at the contact surface and to keep the flexural rigidity of the joint.
(3) The proposed analysis provides a powerful means as well as the finite
element method of analysis, for making clear +the behavior of the joint
and estimating its dimensions plainly.

Secondly, two types of mechanical joints for precast RC composite slab
decks on the steel girder are proposed and static bending tests are carried
out on six RC composite slabs with the joints including the lapped joint.
From the results, the following conclusions are obtained; (1) In a joint
splicing the flange of a steel cut T-section, where reinforecing bars were
anchored, a significant stress concentration was measured at the notch
of the flange and considerably reduced the rigidity of the slab. (2) In
a joint wusing the flat plates, where reinforcing bars were anchored
alternately, there were no significant differences between connected and
monolithic slabs 1in flexural behavior except the deflection wunder the
higher bending moment.
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