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APPLICABLE CONDITION RESEARCH OF SINGLE-BEAM METHOD IN
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Abstract: There are three kinds of methods for modeling and analyzing the existing curved girder bridges. They
are single-beam method, grillage method and entity method. According to the previous literature, the single-beam
method is not so accurate, but it is generally popular because of its higher speed in analyzing and higher efficiency
in calculating. So the research of the single-beam method has practical significance. Central angle is the key factor
to determine whether the curved girder bridge can be analyzed with the single-beam method. According to A
ramp bridge of Jingkai overpass, several models of curved girder bridges with different spans, deck widths and
central angles are built and compared using the grillage method and the single-beam method in this paper. Then
by taking 10% as the control index, the applicable condition of the single-beam method is obtained.
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Table 1 Combination of influencing factors on curve bridge
R G PR L/m WFTH %6 5% B/m 5.0 £ 61(°)

1 15 7 0~45

2 15 8 0~45

3 15 9 0~45

4 15 10 0~45

5 15 11 0~45

6 15 12 0~45

7 15 13 0~45

8 15 14 0~45

9 15 15 0~45
10 20 7 0~45
11 20 8 0~45
12 20 9 0~45
13 20 10 0~45
17 20 14 0~45
18 20 15 0~45
19 25 7 0~45
20 25 8 0~45
21 25 9 0~45
26 25 14 0~45
27 25 15 0~45
37 35 7 0~45
38 35 8 0~45
55 50 7 0~45
56 50 8 0~45
57 50 9 0~45
99 65 15 0~45
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Table 2 Internal force of different radius between single-beam
method and grillage method

FOMAOEC) HA ERNSo/MPa  EEN T o/MPa RZEE/(%)

L 5.59 —-5.34

10° ) 14.92
P 6.57 —6.26
g 5.13 —6.50

5° . 9.2
Tk 5.59 -7.16
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Table 3 Internal force of different radius between FEA and
single-beam method

BOfeE) BA ERNHo/MPa EEN Tos/MPa  1REE /(%)

gk 5.59 -5.34

10° 20.71
FEA 7.05 —6.75
it 5.13 -6.50

5° 7.80
FEA 5.43 -7.05
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Table 4 Critical central angle of biggest span in different

ratios between span and width

RPEESAE MY Y gt MHEEE EOMA
B L 61(°)

L/m B/m L/m B/m a(°)
15 7 15.90 45 7 5.24
15 8 17.06 45 8 7.29
15 9 18.07 45 9 7.34
15 10 22.49 45 10 8.22
15 11 24.30 45 11 11.81
15 12 30.69 45 12 13.93
15 13 34.56 45 13 14.47
15 14 37.57 45 14 16.04
15 15 38.97 45 15 20.57
20 7 13.90 50 7 3.66
20 8 14.47 50 8 5.15
20 9 16.03 50 9 7.47
20 10 19.58 50 10 7.91
20 11 21.57 50 11 8.69
20 12 29.90 50 12 11.72
20 13 31.90 50 13 13.26
20 14 34.13 50 14 15.32
20 15 35.88 50 15 17.37
25 7 13.16 55 7 3.49
25 8 14.07 55 8 451
25 9 15.69 55 9 6.30
25 10 17.74 55 10 7.70
25 11 18.49 55 11 8.47
25 12 24.36 55 12 10.43
25 13 27.31 55 13 12.53
25 14 26.41 55 14 13.11
25 15 30.57 55 15 15.70
30 7 11.37 60 7 2.99
30 8 13.63 60 8 4.08
30 9 15.63 60 9 6.20
30 10 16.26 60 10 6.90
30 11 16.77 60 11 7.22
30 12 18.14 60 12 8.04
30 13 18.79 60 13 10.70
30 14 21.45 60 14 12.33
30 15 27.37 60 15 14.79
35 7 8.37 65 7 2.35
35 8 10.32 65 8 3.79
35 9 10.70 65 9 5.92
35 10 11.37 65 10 6.23
35 11 15.87 65 11 6.97
35 12 17.12 65 12 8.86
35 13 18.04 65 13 9.37
35 14 19.89 65 14 11.25
35 15 24.66 65 15 11.96
40 7 6.36 - - -
40 8 8.48 — — —
40 9 8.60 — — —
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40 10 9.09 — — -

40 11 10.45 — — -

40 12 15.68 — — -

40 13 17.79 — — -

40 14 19.65 — — —

40 15 21.63 — — —
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Fig.7 Applicability schematic diagram of single-beam

method
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Table 5 Judgement of applicability of single-beam method
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