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Research on Mechanical Properties of Steel-Concrete
Honeycomb Composite Beam under
Negative Bending Moment

JIA Lianguang ,TANG Kang ,JIAO Yuming ,SUN Bowen

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; The failure modes of steel-concrete honeycomb composite beams under the action of
negative bending moment and bending shear are studied. The effects of different parameters on
mechanical properties of honeycomb composite beams are analyzed. The static tests of a
honeycomb composite beam and a honeycomb beam under concentrated load were carried out to
study the stress state and failure mode of the steel-concrete honeycomb composite beam under the
action of negative bending moment and shear force. Based on the static performance test of
honeycomb composite beam, the finite element model was established, and the simulation results
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were compared with the test results to verify the rationality of the model, and then the influences of
factors such as the height to thickness ratio of web, the width to thickness ratio of flange and
whether to set concrete slabs on the mechanical performance of honeycomb composite beam were
studied. The bearing capacity of honeycomb composite beam under negative bending moment was
improved by setting concrete slab, and the contribution of concrete slab to bearing capacity was
about 7% . In the case of concrete slabs under tension, the bearing capacity of honeycomb
composite beams can be improved by reducing the ratio of web height to thickness and the ratio of
flange width to thickness,and the cracking load of honeycomb composite beams can be increased
by increasing the ratio of longitudinal reinforcement. The ratio of web height to thickness, the ratio
of flange width to thickness and the ratio of longitudinal reinforcement of concrete slabs have
obvious effects on the mechanical properties of honeycomb composite beams.

Key words: honeycomb composite beam; negative bending moment; static test; web height to

thickness ratio ; finite element simulation
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Fig.1 Schematic diagram of honeycomb beam specimen
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Fig. 2 Sketches of setup for pull-out test
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Fig. 10 Overall deformation curves of specimen
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Fig. 11 FWL-2 concrete slab load-strain curves
along the width of the mid-span
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Fig. 15 The load-strain curves of the left hole of Hole A
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Table 3  Bearing capacity of honeycomb beams and
honeycomb composite beams with different

web thickness ratio

R RURE  MEARTUK

=R /N HA1/kN PR/ %
59.0 743 796 6. 66
42.4 778 834 6.71
47.2 819 880 6.93
42.9 860 926 7.13
39.3 897 967 7.23
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Table 4  Bearing capacity of honeycomb beams and
honeycomb composite beams with different
flange width ratio

— YRR B AL A K ——
#J1/kN /KN
8.6 743 796 6. 66
8.1 766 820 6.59
7.6 790 844 6.39
7.1 817 870 6.12
6.7 837 909 6. 06
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