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Experimental Study on Mechanical Behavior of
Steel-Concrete Composite Beams with Variable
Height at the Ends

SUN Jianpeng' ,LIU Yintao' ,SUN Wenwu' ,HUANG Wenfeng’
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Abstract ; The overall mechanical properties of steel-concrete composite beams with variable height
at end are studied , which would provided some reference for the research of variable section steel-
concrete. Two groups of steel-concrete composite beams with 1:15 ratio and variable height at end
are fabricated and tested. The single point loading was adopted for one specimen and the two point
symmetrical for another,and the ultimate load,deflection,slip and section strain,etc as the mainly
parameters were discussed. The results show that the bearing capacity and maximum displacement
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of mid-span of the specimen with single point loading are 669. 51 kN and 26.45 mm, while the

other of specimen with two-point symmetrical loading is 924. 94 kN and 15. 35 mm respectively.

The failure mode of the specimen with the two-point symmetrical loading is mainly shear failure,

while the other of specimen with single point loading is the coexistence of shear,bending and local

bearing. The plane section assumption is applicable to the section stress analysis of steel-concrete

composite beams with unequal ends. Compared with the traditional steel-concrete composite beams

with uniform section, the steel-concrete composite beams with variable height at the end have

greater bending rigidity and shear capacity at end.

Key words ; steel-concrete beam ;variable section;flat section assumption ;deflection ;ultimate load
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Fig.2 Schematic diagram of the longitudinal beam
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Table 1 Loading modes and concrete plate parameters
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Table 2 Steel beam parameter mm Table 4 Mechanical properties of steel plates
o P TR AR o WA FPZE fy/MPa f./MPa E/GPa
R RE ®RE 3 mm B 493.5 586.3 211
HHE 5 100 10 156 5 337 352 4 mm AR 481.2 596.2 207
AR 4075 40383117 125 5 mm JEHR 472.9 605.5 205
B 3 75 6 75 4 343 352 6 mm JEMIL  462.4 610.5 206
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Table 3 Mechanical properties of the materials
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Table 5 Carrying capacity of the specimens
ST FAAA AL )
e £ x %i/mm - PJlIE= R VA P /kN P,/kN P,/P,
WAt R+
Al 3318 x 1 200 Q345 C45 5 L, 482.05 669. 51 0.72
A2 3318 x1 200 Q345 C45 Wi R 693. 70 924.93 0.75
A3 3 200 x 300 Q345 C50 5 B, 198. 00 220. 00 0.90
A4 5 000 x 600 Q345 C60 Wi R 122.50 249. 82 0.49
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Table 6 Deformation of the specimens

\ FE bR

WA= 8,/mm §,/mm §,/8,
ME IREEL

Al Q345 C45 9.54 26.27 2.75

A2 Q345 C45 7.02 15.35 2.04

A3 Q345 C50 21.00 62. 00 2.95

A4 Q345 C60 19. 40 78. 60 4.05
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