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Synopsis :

A seismic isolation system is proposed for bridge structures. The isolating device is
composed of sliding equipment, installed between upper and lower bridge components,
and a function of hysteretic steel damper is carried out with the loss of torsional energy
of steel cylinder whose yield strength is very low. Numerical analysis is utilized to
obtain the optimal design parameters of the isolating system for a 3-span urban

highway bridge structure.
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Dynamic Response of Sliding Isolation System

Using Low Yield Strength Steel
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Synopsis:

A seismic isolation system is proposed for bridge struc-
tures. The isolating device is composed of sliding equip-
ment, installed between upper and lower bridge compo-
nents, and a function of hysteretic steel damper is carried
out with the loss of torsional energy of steel cylinder
whose yield strength is very low. Numerical analysis is uti-
lized to obtain the oplimal design parameters of the isolat-
ing system for a 3-span urban highway bridge structure.
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Fig. | Isclation system using low yield strength steel
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Fig. 2 Two-degree of freedom system for a bridge structure with
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Table 1 Earihquake data

Earthquéke Characleristic value
T Hyougo-ken
Nanbu Earthquake
(Kobe NS)

Tokachi-oki

Active fault type {Level 2)

Hachinohe A plate techtonics type (Level 2)
Earthquake
Lovel 1 Design of specifications for highway
Lve bridge _'m Japan: standard earthquake
Level 2 Road bridge |Solatm_n manual:
standard acceleration wave
1) O(KY
L o00h W

Acceleration response speclrum (gal)
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Fig. 4 Acceleration response spectrum
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Table 2 Structural model

Lower structure
40 |- displacement

_ﬂp]}er and lower structure
displacement {fix}

" Element Ttem Value
’ U_];];(Tr'slrnﬁcmrc Weight (N) 1.2 x 107
T Weig_li-f'_ (N) 74 X 10°
Lower structure | Stiffiness (IN/cemy) 35 % 10%

5 Damping factor 0.02

771;;(;113--t-i(>|1 slu‘;cﬁ o 7R:’1diurs T (cin) 1430
o Radius of pipe  (cm) 55

Damper Thickness (cm) 35

Arm length (cm) 200

Pipe length (cm) 150
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Structural responses of bridge elements for various isolation systems
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Fig. 11 Structural model of urban highway bridge for seismic responsce analysis

Table 3 Maximum responses of

bridge structural elements
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