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Serviceability Evaluation of Sky Bridge With Isolation Device
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Abstract

In this study, the boundary non-linear analysis of the sky bridge subjected to walking load and running load is
performed. The sky bridge is installed in the mid-story between two buildings and the walking load and running load
induced by pedestrians are measured by load cell. LRB is modeled as a non-linear hysteresis model to accurately represent
the behavior of LRB. For the serviceability evaluation of sky bridge, the acceleration responses of sky bridge are analyzed
based on ISO 2631-2 and the velocity response are analyzed based on standards Bachmann &Amann. In serviceability
evaluation of this sky bridge, the pedestrian can not perceive the vibration except for resonance running loads
consequently. Therefore, it is concluded that this sky bridge haven't problem in the serviceability.
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(Fig. 3) Analytical model of sky bridge
(Table 1) Member list of sky bridge

Member  Size(mm) Member  Size(mm)

UPPT  imiexas OPPT o168

chord-1 chord-2
Lower Lower
e (d) 4th mode(0.2512sec)
: : th mode(0. sec
Vertical - o rggug Homizontal o4 . .
member member (Fig. 4) Natural mode shape and period
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(b) Running load

(Fig. 5> Dynamic loads induced by pedestrian
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(Fig. 6) Dimension of Lead Rubber Bearing
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Vertical load Horizontal load
9,716 614
(kN) (kN)
Design basis Shear elastic
pressure 13 modulus 0392
(MPa) G(MPa)
Vertical stiffness 1" stiffness
5222 211
(KN/mm) (KN/mm)
o it ocs Characteristic
(kN/mm) 1.62 force 303
(kN)
Effective .
stiffiess 3199 Eg;i‘l’?i‘jm 0292
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(b) Acceleration time history (Resonance walking load)
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(c) Displacerment time history (Resonance running load)

0.40

Center

‘ Quater

S
9
S

Acceleration(m/sec?)
=
=
S

S
9
S

s
b
B

0.0 10.0 20.0 30.0
Time(sec)

(d) Acceleration time history (Resonance running load)
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(Fig. 8) Vibration response
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(Fig. 9) Serviceability check of sky bridge
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Acceleration Velocity
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