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Abstract: In order to study the effect of line beam eccentricity on the load carrying capacity of small radius curved bridges, a
small radius curved bridge ( Special Bridge—2059) is taken as the research object, and theoretical modeling and numerical
simulation methods are used to carry out the analysis of the effect of line beam eccentricity on the bending and diagonal shear load
carrying capacity of curved bridges in normal cross—section under different working conditions, and to invert the critical line
beam eccentricity value under each working condition. The results show that compared with the original design condition, the
current eccentricity value (inward eccentricity of 330 mm) has an unfavorable effect on the flexural and shear load capacity of

curved bridges, in which the maximum reduction of the flexural and shear load capacity of bridges is 17.54% and 17.04%,
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respectively; in the most unfavorable condition, the shear check load factor of curved bridges in the current use stage is 0. 969,

which is lower than the limit value of 1. 00 of the current specification; in the most unfavorable condition, the check load factor

of curved bridges in the current use stage is 0. 969, which is lower than the limit value of 1. 00 of the current specification.

Under the most unfavorable working condition, the shear capacity of the curved bridge is 0. 969, which is lower than the limit

value of 1. 00; under different super—high conditions, the bending moment of the inner main girder and the shear capacity

checking coefficient are positively correlated with the increase of the train speed, and when the train speed is constant, they are

negatively correlated with the increase of the super—high value of the line; the critical eccentricity of curved bridges is controlled

by the shear load bearing capacity, and the smallest critical line girder eccentricity value is 314 mm inward.

Key words: heavy haul railway; sharp radius curve; railroad bridge; line beam eccentricity; bearing capacity; critical

eccentricity value
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Fig. 2 Reduction coefficient calculation diagram
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Table 1 Reduction factor of bending moment curve of
inner mainbeam

i h=80 mm h=90 mm h=100 mm
/ (km/h) 5 ./ VN it #R it Bk
30 0.96 0. 80 0.94 0.79 0.93 0.78
35 0.96 0. 80 0.95 0.79 0.93 0.78
40 0.97 0. 81 0.95 0. 80 0.94 0.79
45 0.98 0. 81 0.96 0. 80 0.95 0.79
50 0.99 0.82 0.97 0. 81 0.96 0. 80
55 1.00 0.83 0.98 0.82 0.97 0. 80
60 1.01 0. 84 0.99 0.82 0.98 0. 81
65 1.02 0. 84 1.01 0.83 0.99 0.82
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Table 2 Reduction coefficient of shear curve of main girder

T h=80 mm h=90 mm h=100 mm
/ (km/h)  BE 0 BOR BF 0 B B B
30 0.93 0.78 0.91 0.77 0.90 0.76
35 0.93 0.78 0.92 0.77 0.90 0.76
40 0.94 0.79 0.92 0.78 0.91 0.77
45 0.95 0.79 0.93 0.78 0.92 0.77
50 0.96 0. 80 0.94 0.79 0.93 0.78
55 0.97 0. 81 0.95 0.79 0.94 0.78
60 0.98 0. 81 0.96 0. 80 0.95 0.79
65 0.99 0.82 0.97 0. 81 0.96 0. 80
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Fig.3 The equivalent cross—section of the mainbeam mid-span
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Table 3 Positive section ultimate bending moment allowable
conversion uniform live load parameters

Z8 N Mp/(MN-m) K p/(kN/m) Q /m’ Q /m’
Bl 2 34.58 1.9 123.2 128 128
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Table 4 Oblique section ultimate bearing shear
calculation parameters
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Table 5 Oblique section ultimate shear allowable
conversion uniform live load parameters
N Qy/ (MN) K' p/ (kN/m) Q' /m Q') /m

2 8.3 1.9 123.2 14.8 14.7
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Table 6 Shear force allowable conversion uniform live
load parameters in use stage
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Fig. 8 Shear check load factors for curved bridges in service phase
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Table 7 Analysis results of critical eccentricity ( bending resistance)

, h=80 mm h=90 mm  ~=100 mm
FR/ (km/h) Ya fiis OB/ mm
30 1 =517 -490 -463
35 1 -528 =501 -474
40 1 -540 -514 -487
45 1 -555 -528 -502
50 1 -571 -545 -518
55 1 -588 -563 -536
60 1 -608 -582 -556
65 1 -628 -603 =577
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Table 8 Critical eccentricity analysis results ( shear)

, h=80 mm h=90 mm h=100 mm
%/ (km/h) K’ s T mm
30 1 -367 =341 -314
35 1 -379 -352 -325
40 1 -391 -364 -338
45 1 -406 -379 -352
50 1 -422 -395 -368
55 1 -440 -413 -386
60 1 -459 -432 -406
65 1 -480 -454 -427
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258 .

(1) FEARFTIT, 20X F P 3 32 3
AL BY 73R8 1 1 5% ) 349 1 L P 32 R s o A
HRERAE TS

(2) AR T BRGS0 2E T i e
PR AR RS AT, A5 B BT SR
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BB 1,271 F1 1. 0645 N 332 f/ME FH B BE5Y
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S804 0.994 . 0.981 & 0.969, /1N T HLIE#E i
FORE (1.0), EPZEBUR (1 PR 330 mm) B AL
T, WERBZEMERL,

(4) TEARFMEEROLT, P32 572 0 8 AR PR S
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