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Abstract

In the present research, design of a strong and online adaptive controller
in the active cable control system is discussed to overcome the earthquake
vibrations of multi-story buildings. Considering all variables as unknown, this
study introduces a new type 2 adaptive neuro-fuzzy controller. Using the MLP
neural network (multi-layer perceptrons), Jacobian and the structural system
estimation are extracted. This estimated structural system model is implemented
into the online controller system in the next step. Adaptive controllers are tuned
using a post-propagation algorithm and Extended Kalman Filter and are thus
able to control and tune the controllers and the cable system. In this method, a
PID controller is also used, which increases the strength and stability of the
adaptive neural-fuzzy controller system two against earthquake vibrations. The
superiority of the proposed controller system over an online simple adaptive
controller is also demonstrated. This controller is utilized as an implicit
reference model. In this proposed method, Extended Kalman Filter is
innovatively used to tune online controllers. In this research, the performance
of both controllers is investigated under the far and near fault field pressures.
Based on the numerical results, the adaptive neural-fuzzy controller performs
about 21% better than the online simple adaptive controller in minimizing the
seismic responses of the structure during an earthquake and reaching the control

criteria when the parametric characteristics of the structure change.
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g z il 17th level W27x84;
o S D 19th level W24x68;
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o v ) o o ™ Columns (345MPa):
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b 4 £ g same, respectively, throughout elevation;
w Zlem . © et box columns are ASTM A500(15x15 indi-
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; EE with wall thickness of t).
) ) o e Restraints:
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& low ol Gl = e structure laterally restrained Ground level.
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2 CIC) z ) wneton | ) denoted with# ;
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on @ o) wn ) connection: . .
4 = —»— indicates moment resisting connection.
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o E Gl an I Gl 5 ) " fomn:
S : 5 all measurements are center line;
o % il ﬁ e onld basemen level height  3.65m (12'-0");
1 i Ground level height 549m (18'-0");
» 0 & s ] 1st- Bthlevel heights  3.96m (13'-0");
] aH bay widths (all) 9.15m (20'- 0").
H i § Seismic Mass:
= includes steel framing, for both N-§ MRFs;
W foe e e i Ground level 5.32!&10:](3:
fu] m m on| W399 |on  gn 1stlevel 5-63"1“!"31
i 2nd - 19th level 5.52x10°kg;
o - o . - - 20th level 5.84x10°kg;
Iy o N N o entire structuer(sbove ground)1.11x10" kg.
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