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Abstract ; The purpose of this paper is to investigate the influence of different steel thickness and
concrete strength on the mechanical properties of bolted fabricated concrete beams. The numerical
model was established by using the finite element software ABAQUS. The low-cycle repeated load
to the structure was applied by using the quasi-static method. By comparing changes in bearing
capacity , stiffness, plasticity and deformation capacity of bolted fabricated concrete beams and
common concrete beams. Results show that the hysteretic curve of bolted fabricated concrete beams
is fuller and the slope of the skeleton curve is higher than that of common concrete beams. The
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hysteresis curve of the specimen is fuller and the area of the hysteresis loop is larger by increasing

the thickness of the profile steel. The slope of the skeleton curve and the stiffness coefficient are

also increased by increasing the strength of the concrete. The main conclusions inferred from the

results are summarized below : the bolted fabricated concrete beam has better energy consumption

than the common concrete beam capacity , increasing the thickness of section steel and the strength

of concrete can improve the deformation and energy absorption capacity of the test piece.

Key words : bolted joints ; prefabricated concrete beams ;cyclic loading ; finite element analysis
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Table 1 Parameters of the test specimens

I K55 Y6 x i /mm VRS IR/ MPa WS RS /mm BRI
1 300 x 600 C30 HRB400/¢ 22 25
2 300 x 600 C30 HRB400/¢ 22 30
3 300 x 600 C30 HRB400/¢ 22 35
4 300 x 600 C35 HRB400/¢ 22 25
e pig L 5 300 x 600 C35 HRB400/¢ 22 30 T

6 300 x 600 C35 HRB400/¢ 22 35
7 300 x 600 C40 HRB400/¢ 22 25
8 300 x 600 C40 HRB400/¢ 22 30
9 300 x 600 C40 HRB400/¢ 22 35

10 300 x 600 C30 HRB400/¢ 22 — —

W TR R 11 300 x 600 C35 HRB400/% 22 — —

12 300 x 600 C40 HRB400/¢ 22 — —
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Fig. 1 Beam reinforcement and steel component layout
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Table 2 Steel and bolt material parameters

R E/10°MPa v 8,/MPa 8,/MPa £,/107? £,/1072 £,/1072
Q235B MWHt 2.06 0.3 299 436 0. 045 19. 80 34
10. 9 g% M30 12 4% 2.06 0.3 980 1100 0. 470 1.36 —
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Fig.8 Hysteresis curves of test pieces under

different section steel thickness
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Fig.9 Skeleton curves of test pieces under different

section steel thickness
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Table 3  Coefficient of ductility of specimens under

table 3 different influence factors

A5 6,/mm 8,/mm M
1 19. 69 5.90 3.34
4 20.73 6. 06 3.42
7 23.09 6.32 3.65
2 20. 93 5.88 3.55
5 23.15 6.44 3.59
8 26.50 7.20 3.68
3 25.92 6.95 3.73
6 28.67 7.41 3.87
9 29. 80 7.96 3.94
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Table 4 Equivalent viscous damping coefficient

h, for different test pieces
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1 C30 25 1.098
2 C30 30 1.104
3 C30 35 1.117
4 C35 25 1.121
5 C35 30 1.230
6 C35 35 1.336
7 C40 25 1.355
8 C40 30 1.386
9 C40 35 1.541
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