Hybrid Analysis:
Error Propagation

Hybrid Analysis

Experiment based method

Investigate Dynamic Response of
Structures

One or more “numerical”’ substructure...

And one or more experimental
substructure




Hybrid Analysis

L I N o 1THT

http://peer.berkeley.edu/~yang/NEESZipper/SetupPhoto/SetupPhot
o.htm

Response of the Hybrid Model

Solve equations of motion
Time Stepping Integration Procedure

Dynamically Incorporating Computed and
Measured Data




Response of the Hybrid Model

Equations of Motion:

Brute Force Method
Modal Analysis

Scacchioli A, et al

Linear Time-Invariant Dynamic
System

Linear Structural System taken as:

X(t) = Ax(t) + Bp(t) B x (1) = ( 38 )

with

0 I
A= ( —m~k —-mle )




State Matrix Transition

The transition of x(t), the state matrix is
defined as:

Nominal trajectory:

Reachability for Linear Systems

Definition of Reachable Tube

Scacchioli A, et al




Ellipsoidal Approximation of
Reachable Sets

Ellipsoidal Techniques for Reachability
Analysis (Kurzhanski and Varaiya (2000))

Ellipsoidal Approx. constructed to be
tangent to reachable sets

Consider the external ellipsoidal
approximations (more conservative)

Ellipsoidal Toolbox [MATLab] used

2 Degree of Freedom Systems

|dealized System:

Scacchioli A, et al




2 Degree of Freedom Systems

Example: Finite Pulse
Brute Force

Reach tube (Non-Modal), 2DOF-underdamped system, finite-pulse

2 Degree of Freedom Systems

Example: Finite Pulse
Modal Response




Remaining Steps

Complete 2DOF Model for Earthquake
excitation

Examine actual test results and compare
to methods developed so far (may
continue after semester)

Future Work

5 Degree of Freedom Systems

Scacchioli A, et al

Further Expansion
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