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Structural The goal of the present research is to propose a novel adaptive fractional order
control, PID (AFOPID) controller whose parameters are tuned online by five exclusive
Adaptive multilayer perceptron (MLP) neural networks using the extended Kalman filter
fractional order (EKF). An MLP neural network that is trained using the Back Propagation (BP)
PID, error algorithm is considered to identify the structural system and estimate the
Interval type-2 plant. The Jacobian of the model estimated online is utilized to apply to the

fuzzy neural controller. Consi_de_ring the adaptive interval .type-2 fuzzy neural networks
network, (IT2FNN) _and this issue that the compgnsator is tunned by EK_F and feedback
MLP neural error Iearnmg_ strategy (I_:EL)_, the stablllf[y a_nd robustness of this controller are
increased against the estimation error, seismic disturbances, and some unknown

Eethogk,d nonlinear functions. In order to validate, the performance of the proposed
leen ef'l controller is investigated on a 3-story nonlinear benchmark building equipped
(EaKnlgin Ifter with semi-active dampers under far and near field earthquakes. In order to

evaluate the effectiveness of the proposed controller equipped with a
compensator in reducing seismic responses, the evaluation indices were
discussed and compared with previous studies. The numerical results represent
the substantial efficiency of the proposed adaptive controller (AFOPID) over
the previous controllers such that J, in the Hachinohe and Northridge
earthquakes enhanced by up to 35% and more than 40%, respectively. In
general, all indices (J; to J;) have experienced a considerable enhancement
using the proposed method.
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Elevation (A-A)

Notes
Beams (248 MPa):
beam sizes as indicated in figure.
Columns (345 MPa):
column sizes same throughout elevation.
Restraints:
columns fixed at base;
Connections:
—» indicates a moment resisting connection;
- - indicatesasimple(hinged) connection.
Dimensions:
all measurements are center line;
floor-to-floor heights ~ 3.96 m (13- 0");
bay widths (all) 9.15m (30'-0").
Seismic Mass:
including steel framing, for both N-S MRFs;
1st-2nd levels 9.57x10° kg;
3rd level 1.04x10" kg;
entire structure 2.95x10" kg.
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o, 1.0872x105(N/cm)
ap 4.9616x10%(N/cm/v)
Co, 4.40(Ns/cm)
Cop, 44.0x10%(N/cm/v)
A 12
n 1
B 3.0(cm™)
Yy 3.0(cm™)
n 50(s™)
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