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Analysis on the influence of studs and loads on slip and deflection of
simply supported composite beams

LEI Qinan', WANG Peng',NAN Hongliang',ZHOU Donghua', GAO Yonglin®
(1.Faculty of Civil Engineering and Mechanics, Kunming University of Science and Technology , Kunming 650500, China;
2. Faculty of Architecture and Urban Planning, Kunming University of Science and Technology , Kunming 650500, China)

Abstract: : In order to study the effects of different load forms and stud arrangement on the slip and
deflection of simply supported composite beams, the model was established using the ANSYS finite
element software. When the studs are evenly arranged, the degree of agreement between the finite
element simulation results and the analytical formula calculation results was analyzed. And the effects
of different stud arrangements and different loads on the slip and deflection of simply supported
composite beams were studied. The results of the study show that, when the area of the shear diagram
is the same and the applied load is symmetrical concentrated load, the slip and deflection of the
composite beam are the largest, and the slip and deflection are the smallest when the mid-span is
concentrated load. Usually, in order to control the number of studs in the composite beam, the
segmental arrangement of studs can greatly reduce the maximum slip and mid-span deflection of the
composite beam. Under the action of symmetrical concentrated load, the slip and deflection of the
composite beam are the largest. Compared with the calculation results of the analytical formula, the
simulation results of the ANSYS finite element model of the composite beam have higher accuracy,
which can provide reference for similar engineering calculations.
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Fig.2 Schematic diagram of finite element model
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Table 1 Slide values under uniform and partially uniform

loads mm

. A4 S A7 Tar g A3 1 S A7
it A it HofH fine firp A it Hfr it
0 -1.6120 -1.608 6 -1.4217 -1.4233
400 -1.601 4 -1.5937 -1.409 9 -1.403 6
800 -1.5190 -1.5176 -1.373 8 -1.3725
1200 -1.396 5 -1.396 9 -1.3110 -1.3111
1 600 -1.2432 —-1.244 3 -1.2177 -1.2183
2 000 -1.066 3 -1.067 5 -1.088 0 -1.088 8
2 400 -0.8717 -0.872 6 -0.9175 -0.917 6
2 800 -0.664 2 -0.664 7 -0.7143 -0.714 1
3200 -0.447 6 -0.447 8 -0.488 2 -0.488 0
3600 -0.2252 -0.2252 -0.247 6 -0.2475
4 000 0.000 0 0.000 0 0.000 0 0.000 0

15 T ok 4 v 5 X B AR v e 2 s 4L A R R AR
(A T i 5 BB A, DL 2
R2 BPEPEARET TR OFESM

Table 2 Slip value of mid-span concentrated and

symmetrical concentrated load mm

i i B BE AR o T R A o
fi b it AgER fEpT i AglEN
0 -1.128 2 -1.116 6 -1.8545 -1.8507
400 -1.1213 -1.116 6 -1.828 1 -1.8218
800 -1.100 1 -1.099 2 -1.747 1 -1.758 7
1200 -1.063 4 -1.063 8 -1.606 5 -1.6122
1 600 -1.008 8 -1.009 6 -1.3975 -1.400 1
2 000 -0.9329 -0.9335 -1.106 9 -1.110 1
2400 -0.8309 -0.8312 -0.82717 -0.8259
2 800 -0.696 4 -0.696 3 -0.579 1 -0.5802
3200 -0.5210 -0.5209 -0.367 0 -0.367 8
3600 -0.293 6 -0.296 8 -0.1779 -0.178 2
4000 0.000 0 0.000 0 0.000 0 0.000 0
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Fig. 5 Deflection distribution under different load forms
(half span)
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