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Abstract — This study proposes a camber method for T-H section steel beam by introducing preflex to the H-section and
subsequently forming composite action with a cambered T-section. An analytical model based on equilibrium and strain
compatibility is developed to relate free strain, composite curvature, and camber rise, and is verified through finite element
analyses using ABAQUS. The predicted restored camber and stress—strain responses show close agreement with simulations,
and the introduced camber does not reduce the plastic moment capacity, confirming that strength performance is maintained.
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Fig. 1. Construction sequence
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Fig. 2. Strain distribution of the full composite T-H section
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T-H section under free strain
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Table 1. Camber specifications according to each member (H-section: 10 m, T-section: 9 m)t

H-section Composite curvature | T-section curvature Final curvature Restored camberrise | Final camber rise

/ T-section r, I/mm K, 1/mm ke, 1/mm 4§, mm 0o, MM
et > 2.086e-06 3.726¢-06 1.640¢-06 26.07 2051
/?_3154%11175501@1112 2.215¢-06 4.920¢-06 2.705¢-06 27.69 33.82
T e | 187406 3.020e-06 1.146¢-06 2343 1432
/Hi?ggfgg;ig:g 1.842¢-06 3.136¢-06 1.294¢-06 23.02 16.18
T oy | 176406 2.819¢-06 1.056¢-06 22,04 13.20
T e | 169906 3.131¢-06 1.432¢-06 21.24 17.90
}{T‘_stgoxg(’)%ilézg 1.456e-06 2.452¢-06 9.958¢-07 18.21 12.45
T an | 1.284e.06 2.073¢-06 7.887¢-07 16.05 9.86
e | 1138e0s 1.744¢-06 6.062¢-07 1422 7.58
}{T‘?losooxé(;%illzﬁz 1.015¢-06 1.489¢-06 4.733¢-07 12.69 5.92

+This table is prepared for SS315 steel (Fy =315 MPa) under the condition that the top flange of the T-section reaches 1/3 of the yield strength.
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Table 2. Summary of analysis specimens
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Specimen H-section T-section Element type Camber M, evaluation
T-H C C3D8R o X
T-H_NC_M, | H-588%x300x12x%20 (10 m) | T-150%x200%16%20 (9 m) C3D8I x o
T-H_C_M, C3D8I 0] 0]

Table 3. Established model setup

E.N.A from | P.N.A from Stress at T-section Strain at T-section Stress at H-section PS. kN Plastic moment
top, mm top, mm top flange, MPa top flange e, mm/mm top flange, MPa ? M,, kN-m
343 190.67 105 5.000e-04 151.40 572.09 1896.77
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Fig. 5. T-H_C analysis results
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