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Finite Element Analysis of Bolted Fabricated
Concrete Beams under Static Force
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Abstract; The purpose of this paper is to explore the influence of the thickness of the steel, the
strength of the concrete and the section of the section steel on the static performance of the bolted
assembled concrete beam. Finite element analysis of bolted fabricated concrete beam is carried out
by ABAQUS software,and the trend that the static properties of bolted fabricated concrete beams
depend on the strength of concrete,the thickness and the form of section steel is obtained. The re-
sults show that the ultimate bearing capacity and yield displacement of bolted fabricated concrete
beam increase with the increase of the strength of concrete and the thickness of section steel, and
the ultimate bearing capacity and yield displacement of the embedded rectangular steel specimen is
higher than that of the embedded I-shaped steel specimen under the same working condition. The
joints of bolted fabricated concrete beam can satisfy the requirements of design and constructing
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reasonable. It is recommended to use the strength of C30 concrete and pre-embedded 30mm I-

shaped steel specimen considered the main application materials and price of the engineering.

Key words : bolted connection, prefabricated , static property , finite element analysis
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Fig. 1 Beam reinforcement and steel component layout



990 W K2R CARB¥R) w535 3
Fz1 S5
Table 1 Parameters of the test specimens
I W A b x h/mm bR w5 MAFL S FUAR R/ mm FURTE 0
1 300 x 600 C30 HRB400/822 25
2 300 x 600 C30 HRB400/822 30
3 300 x 600 C30 HRB400/&22 35
4 300 x 600 C35 HRB400/&22 25
s 5 300 x 600 35 HRB400/822 30 TR
R iz
6 300 x 600 C35 HRB400/822 35
7 300 x 600 C40 HRB400/&22 25
8 300 x 600 C40 HRB400/&22 30
9 300 x 600 C40 HRB400/822 35
10 300 x 600 C30 HRB400/%22 25 IR
3 11 300 x 600 C30 HRB400/®22 — —
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Fig.2 Beam loading method
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Table 2 Steel and bolt material parameters

PR E/MPa v o,/MPa o,/MPa £,/10 72 £,/10 72 £,/1072
Q235B At 2.06 x10° 0.3 299 436 0.045 19.8 34
10.9 2% M30 124 2.06 x 10° 0.3 980 1100 0.47 1.36 —
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Fig.8 Influence curves of steel thickness on bearing
capacity
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Table 3 Ultimate bearing capacities of test specimens

under different steel thicknesses

HUE S/ K2 J1/kN
mm i 15 mm % 30 mm (i 45 mm
25 352.1 379.2 395.2
30 370.5 418.2 439.6
35 396.4 432.3 440.8
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different section steel
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Fig. 12 Stress contour plots of specimens with different section steel
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Table 4  Bearing capacity of 25mm section steel

specimen under different concrete strength
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