Application of NetSLab for remote testing of bridge systems
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Applications of NetSLab

NetSLab is the abbreviation of Networked Structural Laboratories, which * Full-scale model of precast prestressed concrete pile to pile-cap ( Fig.3)
enables the shared use of testing resources by integrating single structural » Seismic response of single column bent bridges (Fig.4)
laboratories into a powerful and networked laboratory with advanced * Transverse response of multi-column bent bridge system with
capability. different column length (Fig.5)
* Torsional effects of asymmetric bridge system(Fig.2)
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Fig.5 Bridge system

NetSLab includes four types of modules with different functions: ControlCitr, :
PhysicalTester, VirtualTester, and Observer. ControlCtr is essentially the core Remote hybrld tests

of the system and it plays a transfer post dispatching information to all clients.

Therefore, there is only one ControlCtr in a test, but multiple testers and The Dbridge system, as shown in Fig. 6 is simulated by ControlCtr in
observers are allowed to join the test. PhysicaITester operates the actual networked structural laboratory of Hunan University. Pier 1 and Pier 5
leSlirlg eq'U'ipmerll lU generdte lebllllg leUIlb VIllUdI leuer usSes bUHI[.)ULdlIUII are respeCtiver teSted phySICa”y by PhySicaITeSter in Hunan UniverSity
to provide restoring force of substructures instead of physical equipments. and Harbin Institute of Technology. The structural model in Hunan
Observers monitor the process and share the testing results without any ~ University is a reinforced concrete bridge bending column. Pier 5 is
interference of the test and can join or quit monitoring a test at any time retrofitted with CFRP in order to prevent brittle shearing damage which
during testing. iIs one of the most dangerous damage modes of RC bridge short
Internet / columns. The other piers are respectively simulated by VirtualTester

Intranet with bilinear model in University of Southern California, Tsinghua

' Control § University and Hunan University. Testing results indicate CFRP can

s | prevent brittle shearing damage of RC short column and improve the

capacity of stable ductility and energy dissipation effectively. It is also
found that the pier in Hunan University is still elastic
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Torsional analysis ‘Ln =

Considering an asymmetric bridge consisted of a rigid deck of mass

subjected to unidirectional horizontal ground motions, the model shown in
ry. < 1o UosttUu 11Ul Uic dlldl)’blb UDIIIH UIT llildoo UCIILTCI Ul UIC UCU do UIC —=
point of reference, the coupled translational and rotational equations of = +—{En
motion can be written as Fig.6 Six-span bridge model for remote hybrid test
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P =\ T Cop 2J¢i+\7C¢ ~J |9~ MK D+ G, 5, + 7)) 1) A standardized platform is developed for efficient data exchange, test
\ | ‘ 1= the stfinss vector of analyticalsubstructures equipment remote control and collaborative multi-site hybrid tests.
\ Hr w2 f;:}Qfe:_:f;?;gg;gf;:;;f;.xaﬁfv“gggf;:?; roend e 2) Aremote hybrid testing method for asymmetric-plan bridge system
. b K R = e ordonalmass momentfnert bouta verca considering torsional effects is described.
) Kéd C | - oamelatoRoraion Souping debiacement 4= y 4 1p 3) The successful application among four universities realize the
J N Lo C. e centerotmass T possibility of integrating exiting structural laboratories at geographically
S ¢, = e nitial conter of stifness different locations into networked structural laboratory with strong
1 12 function aiming at improving testing capability and resource share.

Fig.2 Bridge model with stiffness eccentricities
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