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Study on rotation capacity of prestressed composite girders
under negative moment
JIA Yuan-lin, CHEN Shi-ming
(School of Civil Engineering, Tongji University, Shanghai 200433, China)
Abstract: In hogging moment regions, the cracking resistance of the beams can be effectively increased on
adding prestressing to the composite beams with external tendons, The rotation capacity of a composite
beam prestressed with extemnal tendon in hogging moment regions is governed by local buckling. With tools
of abaqus, inelastic finite element buckling analysis of composite beams in negative bending was per-
formed, and the FE results are found agree well with the test results. By varying cross — section parame-
ters, 27 groups of composite beams under negative bending with initial geometric imperfection are studied
by means of the FE method. The slendemess of the studied beam is defined and the formula for calculating
the rotation capacity is presented. The formulae are simple in form ,in good agreement with the FE result

and expected to be useful for designing the composite beams of class I and II .
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Tab.1 Properties of cross - section and FE results of the parametric study (mm, N-mm)

Hw Tw 6,

85 ) () (u) P (N ) (aed) .- 67,
1 250 15 500 12 0.4 1 190 646 031 1.76 5.01
2 250 20 500 12 0.4 1 385 474 000 17.77 11.53
3 250 20 500 16 0.4 1 540 726 875 23.95 15.37
4 250 20 600 16 0.4 1 971 093 675 15.55 9.87
5 250 25 500 16 0.4 1 731 174 960 49.07 29.86
6 250 25 600 16 0.4 2 196 904 260 24.26 17.14
7 250 30 500 16 0.4 1917 714 843 57.23 46
8 250 30 600 16 0.4 2 418 806 643 41.08 26.56
9 300 20 600 16 0.4 2 189 128 500 14.36 8.51
10 300 25 600 16 0.4 2 458 985 343 3.9 21.18
11 300 30 600 16 0.4 2 722 696 875 71.81 46.87
12 250 20 500 16 0.5 1 599 107 343 17.43 10.94
13 250 20 600 16 0.5 2 051 450 643 10.91 6.77
14 250 25 500 16 0.5 1 806 465 146 30.56 19.38
15 250 25 600 16 0.5 2 296 542 821 15.23 8.70
16 250 30 500 16 0.5 2 011 767 773 47.34 30.13
17 250 30 600 16 0.5 2 539 579 823 23.68 14.92
18 300 20 600 16 0.5 2 275 680 375 8.8 5.54
19 300 25 600 16 0.5 2 570 094 210 22.96 14.51
20 300 30 600 16 0.5 2 861 031 093 43.00 27.03
21 250 20 500 16 0.6 1 633 230 000 13.53 8.46
2 250 25 500 16 0.6 1 853 286 093 18.73 11.76
23 250 25 600 16 0.6 2 361 829 893 10.59 6.56
24 250 30 500 16 0.6 2072 803 125 27.01 16.99
25 250 30 600 16 0.6 2 621 021 925 15.38 9.57
26 300 25 600 16 0.6 2 640 207 375 12.39 7.76
27 300 30 600 16 0.6 2 951 820 000 18.04 11.31
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