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Remote Parallel Pseudo-Dynamic Testings Using Internet on Base Isolated Bridge
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ABSTRACT

This paper presents a numerical simulation study for remote parallel pseudo-dynamic testings using Internet. In this
testing method, experimental facilities located at different places can be parallelly used for testing a large-scale
structure with many components subjected to severe nonlinear behavior. Example analysis is carried out on a base-
isolated bridge for earthquake loading. The results indicate that the time required for data communication between two
facilities located 250km apart through Internet for 1000 time steps is about 20 minutes, which is fairly equivalent to the
time required for pseudo-dynamic testing. This testing method can be more powerful, as the data transmitting
technique through Internet improves.
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. . . Yield
Stiffness(kN/
Cases | Mass | Stiffness Dar::pmg Cases iffness(kN/m) Displacement
(ton) | (KN/m) (%) - -
Initial After yielding (cm)
Deck | 6,500 - 0.03 Base Isolator | | 7.44*10° 1.86*10° 1.0
Pier | 300 6.5*10° 0.05 Base Isolator2 | 7.44*10° 1.86*10° 1.0
Pier2 | 500 4.5410° 0.05

E2 288442

System Configuration Computation Time
Main System | Sub-System Connection 1000 steps 1 steps
at KAIST at Yosu Univ. | Internet [distance : 250km] 20 min 1.2 sec
at KAIST at KAIST Internet [LAN] 7 min 0.4 sec
at KAIST at KAIST Using a Single Program 0.2 sec 0.002 sec

¥ 3 ueAngsd dARF] JU-SH H I El CentroA A(0.2g)

Bearing Conditions on Piers Fixed/Free Base Isolated
Total Acceleration of Deck [g] 0.375 0.059
Base Shear on Pier 1 [kN] 24,400 2,790
Base Shear on Pier 2 [kN] 3.340 3,680
Bearing Deformation I [cm] - 7.07
Bearing Deformation 2 [cm] 3.91 7.28
Bearing Reaction 1 [kN] 23,400 1,870
Bearing Reaction 2 [kN] - 1,910
Natural Period(sec) 0.64 2.16
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