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Abstract: The seismic response of long-span, continuous rigid-frame bridges is greatly affected by a pa-
rameter change. To further study the influence of various parameters of rigid-frame bridges on the inter-
nal force of the bridge under the action of an earthquake, the orthogonal numerical test method was a-
dopted with a continuous rigid-frame bridge as an example. The transverse bending moment at the mid-
dle span of the main beam, the longitudinal bending moment at the pier top and bottom, and the trans-
verse bending moment at the pier bottom were taken as the evaluation indices. The influence law of
structural parameters (side span-to-central span ratio, power of beam bottom, pier height ratio) on the

internal force of the bridge under seismic action, and the parameter sensitivity were analyzed. Results in-
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dicated that the pier height ratio had a great influence on the mid-span transverse bending moment. Addi-

tionally, it was observed that with the rise in pier height ratio, the maximum bending moment value in-

creased by 28%. The side span-to-central span ratio had a large influence on both the longitudinal ben-

ding moment at the pier top and bottom and the transverse bending moment at the pier bottom, and

with the increase of side span-to-central span ratio, the maximum value of the bending moment increased

by 51%, 55%, and 52% . respectively. Bridge design in high-intensity areas should pay close attention

to the choice of side span-to-central span ratio and pier height ratio.

Keywords: rigid-frame bridge; orthogonal numerical experiment; side span-to-central span ratio; sensitivity
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Fig.2 Finite element model
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Fig.4 Horizontal seismic acceleration curve
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Table 1 Factor and level
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1 0.54 1.6 0.5
2 0.56 1.8 0.75
3 0.58 2.0 1.0
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Table 2 L9 (3*) orthogonal table
S ks

1 2 3 4
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
A 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Fig.5 Internal force of control section under different

numerical tests
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Table 3 Orthogonal test results of the transverse bending

moment M, in mid-span ( X 10° kN * m)

" _ E AG1SES

SRR n 5 C
k1 4.50 4.03 3.53
k2 4.03 4.10 4.10
k3 3.63 4.03 4.53

TE ke FRFEABRAER ¢ AKE T AR 191 E

x4 BESHESWER

Table 4 Range and variance analysis results
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Fig.6 Relationship between transverse bending moment

and influencing factors in mid-span
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Table 5 Orthogonal test results of the longitudinal bending
moment M, at pier top ( X10° kN * m)
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Fig.7 Relationship between the longitudinal bending

moment of pier top and the influencing factors
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Fig.8 Relationship between longitudinal bending moment of

pier bottom and influencing factors
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Table 9 Orthogonal test results of the transverse bending

tmoment M. at pier bottom ( X 10° kN * m)
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Table 10 Range and variance analysis results
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Fig.9 Relationship between transverse bending moment

of pier bottom and influencing factors
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