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Abstract

In order to fulfill the development needs of prefabricated buildings and to facilitate the rapid as-
sembly of steel-concrete composite beams, an assembled composite beam based on a high-strength
bolted connection is proposed. The concrete slab and the steel beam can be prefabricated at the
factory. The shear connector consists of high-strength bolts and steel caps. The bolts are pushed
through the grooved guide rail welded to the steel beam into the specified position of the guide rail
and finally poured into the CGM high-strength non-shrink grout to complete the assembly of the
steel-concrete composite beam. In order to study the shear resistance capability of the high-strength
bolt shear connector, two push-out specimens were designed and their shear resistance capabili-
ties were studied by push-out test, observing the damage pattern of the specimens in the tests,
load-slip curves, as well as the amount of transverse separation of the concrete slabs under the ac-
tion of the loads. The test and analysis results show that: the specimen shows a good combination
under the action of high-strength bolt connectors; the damage pattern of the specimen is the par-
tial collapse of the secondary grouted concrete; the transversely arranged reinforcement bars play
a certain role in the process of the shear resistance of the specimen; with the increase of the trans-
verse separation of the concrete flange plate, the shear resistance capability of the specimen is
gradually weakened. The shear bearing capacity of the high-strength bolt can be calculated by re-
ferring to the current Chinese steel structure design standard (GB50017-2020).
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Figure 1. Size and reinforcement diagram of the push-out specimen: (a) Main view; (b) Side view; (c)
Vertical view; (d) Structural details of concrete wing plate
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Table 1. Measured properties of concrete
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R f../MPa fu/MPa f/MPa EJ/MPa
C30 31.70 24.09 2.64 3.04 x 10*
CGM 71.20 54.11 4.13 3.72 x 10*

Table 2. Material property parameters of steel and high strength bolt
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Figure 2. Loading device diagram of the
push-out specimen
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Figure 3. Measuring point layout
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Figure 4. The failure modes of the specimen: (a) Side cracks; (b) Interface cracks;
(c) Separation of concrete wing plate; (d) Grouting material crushing
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Figure 5. Load-slip curve of the push-out specimens: (a) Load-slip curve of the N1 specimen; (b) Load-slip curve
of the N2 specimen; (c) The average slip of the push-out specimens
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Figure 6. Separation trend of concrete slab
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Figure 7. Load-lateral separation curve diagram: (a) Separation curve diagram of the N1 specimen; (b) Separation
curve diagram of the N2 specimen; (c) The average separation curve diagram of the specimens
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Table 3. Comparison between calculated value and measured value in specification
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