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Abstract

The design parameters, central beam high-span ratio, high-span ratio at root of the beam and
beam bottom curve line, of continuous rigid frame bridge girder were valued in an appropriate
range. Based on orthogonal experiment and numerical simulation, the effects of above parameters
to the comprehensive performance index on the basis of stress, deflection and concrete volume
were studied by the parameters combinations and the calculation of the text models. The result
shows that the central beam high-span ratio has the greatest impact on the comprehensive per-
formance index, while the high-span ratio at root of the beam and the beam bottom curve line
have less influence. In addition, the impact of the beam bottom curve line is larger than the
high-span ratio at root of the beam.
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Figure 1. Overall arrangement of the bridge
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Figure 2. The sectional drawing of O#block
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Table 1. Orthogonal array (4°)
F 1 OERHE L (@)

55 g5
faeoasy fatoasy
1 2 3 4 5 1 2 3 4 5
1 1 1 1 1 1 9 3 1 3 4 2
2 1 2 2 2 3 10 3 2 4 3 1
3 1 3 3 3 3 11 3 3 1 2 4
4 1 4 4 4 4 12 3 4 2 1 3
5 2 1 2 3 4 13 4 1 4 2 3
6 2 2 1 4 3 14 4 2 3 1 4
7 2 3 4 1 2 15 4 3 2 4 1
8 2 4 3 2 1 16 4 4 1 3 2
Table 2. Orthogonal table for optimization of girder parameters
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A1BI1C1 (1#) A2B1C2 (5#) A4B1C4 (9#) A3B1C3 (13#)
ALB2C2 (2#) A2B2C1 (6#) A4B2C3 (104) A3B2C4 (144)
A1B3C3 (3#) A2B3C4 (T#) A4B3C2 (11#) A3BAC2 (154)
ALBAC4 (4#) A2BAC3 (8#) A4BACL (124) A3B3C1 (164)
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Table 3. Calculation results of combination of different parameters
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Figure 3. The finite element model of the bridge
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Figure 4. The arrangement of prestressed steel bundle
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=3 FESHEEMITHEER

R HERR 8 HR IR KB 7 (Mpa) 8 IR KR (mm) JE ¢ - & (tonf)
1 AlB1C1 2.76 71.527 38746.4
2 AlB2C2 2.54 70.73 38665.73
3 A1B3C3 2.30 69.947 38631.78
4 AlB4C4 213 69.16 38580.96
5 A2B1C2 2.83 71.413 38899.17
6 A2B2C1 2.32 70.245 39171.93
7 A2B3C4 2.36 69.549 38570.64
8 A2B4C3 1.99 68.714 39028.99
9 A3B1C3 291 70.315 38690.04
10 A3B2C4 2.65 69.759 38637.83
11 A3B4C2 1.84 69.217 39508.5
12 A3B3C1 197 68.531 39597.46
13 A4B1C4 2.99 70.735 38666.28
14 A4B2C3 2.46 69.967 39107.56
15 A4B3C2 2.03 68.614 39559.39
16 A4B4CL 1.68 69.368 40023
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Table 4. Comprehensive analysis results of combination of different parameters
4. TEIZHAERANEEIRIET TSR

e 15 2% 35 4% 5% 6% 75 8%
Sl AIBICI  AIB2C2  AIB3C3  AILB4C4  A2BIC2  A2B2C1  A2B3C4  A2B4C3
K2 2.654 2.565 2470 2.400 2.683 2495 2.487 2.357
WA 95 105 ns 125 135 145 155 16 %5
e A3BIC3  A3B2C4  A3B4C2  A3B3CL  A4BIC4  A4B2C3  A4B3C2  A4BACL
K2 2.701 2598 2314 2371 2.726 2.540 2391 2.269

Table 5. Range analysis of synthetic indexes

5. LRAIERHIREN T

PRI R OB RE EL A PR R B BRI i H C
K1 10.090 10.765 9.789
K2 10.022 10.198 9.954
K3 9.985 9.719 10.068
K4 9.926 9.342 10.212
k1l 3.363 3.588 3.263
k2 3.341 3.399 3.318
k3 3.328 3.240 3.356
k4 3.309 3.114 3.404
%R 0.054 0.474 0.141




JHUE 2E

2.8

26

e R

24

2.269

2.2 T T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 1M1 12 13 14 15 16
Figure 5. The drawing of comprehensive evaluation index
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