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Abstract: In order to study the reasonable minimum support length of the bridge under the action of
near-fault earthquakes and prevent the beam from falling under the action of near-fault earthquakes, a
three-dimensional finite element model of a continuous beam bridge was established based on the gen-
eral finite element software ANSYS. The effect of near-field and on-fault ground motions as well as
the structural elastoplastic characteristics on the minimum support length of high-pier continuous beam
bridges was considered in the model. Based on domestic and foreign seismic design codes, the mini-
mum support length requirements of structures under far-field, near-field and on-fault ground motions
were compared and analyzed. The research results show that among the calculation formulas for the
minimum support length of simple-supported beam bridges and continuous beam bridges proposed by

various countries’ seismic codes, the calculation results of Chinese and Japanese codes are relatively
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conservative, and the support length is larger than that of the American code. The minimum support

length under the action of the fault earthquake meets the requirements of Specifications for Seismic De-

sign of Highway Bridges, and the minimum support length requirement under the action of the earth-

quake with the surface rupture exceeds the specification requirements. Anti-falling measures should be

taken for beams in bridges across the faults. The support length is related to the design parameters of

the bridge structures (span, pier height and material, etc.) and ground motion intensity indexes
(PGA, fault dislocation, PGV and PGV/PGA, etc.)

Keywords: near-fault earthquake; fault ground motion; support length; high-pier bridge; elastoplastic

analysis
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Table 2 Information of ground motion records

¥ Hi 5, “uh BFE] Vg /(mesec ) 524 2 HE /km PGA/g W5 PGA /g
1 Chi-Chi TCU039 1999 540.66 7.62 19.89 0.197 0.2
2 Chi-Chi TCU049 1999 487.27 7.62 3.76 0.193 0.4
3 Chi-Chi TCU052 1999 579.1 7.62 0.66 0.358 0.6
4 Chi-Chi TCU102 1999 714.27 7.62 1.49 0.263 0.8
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Table 3 Fault seismic input conditions
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Table 5 Relative displacement responses

BAT cem
TH/g Al A2 A3 Ad
PGA=0.2 7.15 17.92 20.22 5.78
PGA=04 10.82 24.45 27.36 10.63

100.84 76.90 24.90
120.70 92.90 37.90

PGA=0.6 30.16
PGA=0.8 40.20

—m— Al
- A2 P
_______ A4

sof 7 -

HIFFHLEE / cm

PGAlg
8 AH XA S il

Fig.8 Relative displacement responses
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Table 6 Relative displacement responses

A7 rem

T Al A2 A3 A4

TH1 296.13 426.01 503.04 418.67
TH2 131.93 188.03 209.07 268.77
T3 176.17 242.70 286.03 168.07
TH4 140.93 133.07 137.83 229.33
TH5 179.67 196.33 200.33 147.33
TH6 406.03 471.33 450.67 266.33
T 7 136.07 133.67 145.33 133.67
T8 196.33 286.02 231.05 239.04
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Table 7 Relative displacement ratio

T Al A2 A3 A4
TH1 4.14 3.42 4.04 5.30
T2 1.85 1.51 1.68 3.40
TH3 2.46 1.95 2.30 2.13
T4 1.97 1.07 1.11 2.90
T8 5 2.51 1.58 1.61 1.87
T.H 6 5.68 3.78 3.62 3.37
TH7 1.90 1.07 1.17 1.69
THs 2.75 2.30 1.85 3.03
TH9 0.31 0.53 0.44 0.25
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Fig.10 Relative displacement ratio
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