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Photo 1 Damage of the expansion joint
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(Step 2)Relationship between
peak ground velocity and peak
response velocity

(Step 1)Seismic Hazard
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Fig.1 Flowchart of the traffic risk evaluation
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Table | Frequency distribution of peak ground
acceleration

300-500 | 500-700 | 700-900 | 900- Sum
(gal) (gal) (gal) (gal)
Ground | 87(3) 20 14(3) 5 126(6)
type
Ground | 133(3) 27(2) 6(1) 4 170(6)
Typell
Ground | 9(3) 0(3) 1 0 10(6)
Type 11
Sum 229(9) 47(5) 21(4) 9 306(18)

Table 11 Frequency distribution of peak ground velocity

0-20 20-50 50-100 100- Sum
(cm/s) (cmi/s) (cmi/s) (cm/s)

Ground 83 36 7(5) 0(1) 126(6)

type |
Ground 80 79 8(3) 3(3) 170(6)
Typell
Ground 0 4 5 1(6) 10(6)
Type 11

Sum 163 119 20(8) 4(10) | 306(18)
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Fig.2 Relation peakground vel. vs peak response vel.
(Ground type II, Natural period; 0.6sec)
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Fig.3 Natural period vs Peak response velocity

(Ground type 11)

Table 3 Material properties

Mass density | Young’s Poisson’s
modulus ratio
Unit ton/m’ MPa
Concrete 2.35 2.5E+4 0.20
Steel 7.85 2.0E+5 0.30
Soil 1.80 2.8E+1 0.45
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(a) Close up of the expansion joint

(b) Superstructure

(c) Overall view of the numerical model

Figure 4 The numerical model of the collision analyses
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Figure 5 Damage situation of the expansion joint (Collision

velocity: 2.0m/s)
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Figure 8 Hazard curve of the peak response velocity

in Fukuoka (Natural Period: 0.6 sec)
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Figure 7 Hazard curve of the peak ground velocity

in Fukuoka
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Figure 11 Risk curve of trafficability
(in Fukuoka)
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