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Sensitivity analysis for seismic performance parameters of
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Abstract: The influence of structural parameters of seat abutment of small and medium span
bridges on their seismic performance was studied by the pushover analysis method. The orthogo-
nal numerical simulation test of four factors and three levels was carried out by selecting the stir-
rup spacing of abutment backwall, the horizontal bar spacing of abutment cap. the thickness of
backwall, and the action height of main beam as the test factors. The peak displacement, peak

load, average stiffness, and displacement ductility coefficient of the abutment were selected as
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the objective function to reflect the seismic performance. Through range analysis, the sensitivity

of each parameter to seismic performance indexes of the abutment was obtained. The results

showed that the thickness of backwall has the greatest influence on the peak load and average

stiffness of abutment. With the increase of backwall thickness, the peak load and average stiff-

ness increase by 29.8% and 33.4%, respectively. The action height of main beam and the stirrup

spacing of backwall have a great impact on the peak displacement and displacement ductility of

abutment. With the increase of action height of main beam and stirrup spacing of backwall, the

variation of abutment peak displacement is not more than 9.2% and 11%, and the variation of

abutment displacement ductility coefficient is not more than 10% and 6.7 %.

Keywords: seat abutment; orthogonal test; sensitivity; thickness of backwall
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Fig.1

Structure of seat abutment (Unit:cm)
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Table 2 Parameters of backfill soil
fal 51 Iy WEE R WP WA BES
Byl /(kg+m %) /MPa v /() /(%) C/kPa
Wt 1 936 34.2 0.3 34.5 30 28.7
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Table 3 Factor and level

K5 Sw/cm S./cm b/cm h/cm
A 10 10 30 20
B 15 15 40 25
C 20 20 50 30

R4 EXHESEMRBRAR

Table 4 Scheme of orthogonal numerical simulation test

W (A2 % 2% 5 Wi TR 238 20 A 45 2R L 181 5 0 4% DR 0k
JERUE XS LR, 6 Sy Wi A7 3% 5 4% 52 Wi TR 3% Y
x5 BEMBZMEAZRSFER (LA . mm)
Table 5 Analysis results of the factors affecting the peak

displacement (Unit:mm)

ik 56 g 5 Sw/cm S./cm b/cm h/cm
1 10 10 30 20
2 10 15 40 25
3 10 20 50 30
4 15 10 40 30
5 15 15 50 20
6 15 20 30 25
7 20 10 50 25
8 20 15 30 30
9 20 20 40 20

K& Sw S. b h
Ka 52.56 54.43 54.51 51.88
Ky 58.33 55.38 54.62 53.49
Kec 52.90 53.98 54.66 58.42
ka 17.520 18.143 18.170 17.293
ky 19.443 18.460 18.207 17.830
ke 17.633 17.993 18.220 19.473
R¢ 1.923 0.467 0.050 2.180
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Fig.4 Force-displacement skeleton curves of abutment

under various numerical tests
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Table 6 Analysis results of the factors affecting the
peak load (X 10° kN)

[I5ES Sw S. b h
K, 3.67 3.66 2.82 3.95
Ky 3.67 3.78 3.66 3.68
K¢ 3.76 3.66 4.62 3.47
ka 1.223 1.220 0.940 1.317
ks 1.223 1.260 1.220 1.227
ke 1.253 1.220 1.540 1.157
R 0.030 0.040 0.600 0.160
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Fig.7 Sensitivity comparison of influencing factors

of peak load
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influencing factors
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Table 7 Analysis results of the factors affecting the

average stiffness ( X 10* kKN/mm)

FES Sw S. b h
Ka 4.85 4.83 3.65 5.41
Ky 4.85 5.01 4.87 4.82
Ke 4.96 4.82 6.14 4.43
ka 1.617 1.610 1.217 1.803
ky 1.617 1.670 1.623 1.607
ke 1.653 1.607 2.047 1.477
R: 0.037 0.063 0.830 0.327
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and the influencing factors
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Table 8 Analysis results of the factors affecting the

displacement ductility ratio

A% S« S. b h
Ka 13.91 14.36 14.04 14.19
Kg 15.31 14.51 14.49 13.95
K¢ 13.81 14.16 14.50 14.89
kA 4.637 4.787 4.680 4.730
kB 5.103 4.837 4.830 4.650
ke 4.603 4.720 4.833 4.963
R; 0.500 0.117 0.153 0.313
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Fig.11 Sensitivity comparison of influencing factors of

displacement ductility coefficient
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