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NOTATIONS

ak = proportional constant that relates damping and stiffness
A

B = system matrices in state space equation Z = AZ + Bu + Ew
E

Ay = area of the beam

A, = area of the column

b; = vector representing the location of the ith control force
b, = control force location matrix

c = damping

Csp = damping matrix of three-dimensional building

(0N = damping matrix

C, = measurement matrix

dc = displacement to be condensed

dr = displacement to be retained

E = modulus of elasticity

f = external force

| = matrix identity

ID = destination vector

Iy = second moment area of the floor with respect to X axis
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lyo = second moment area of the beam with respect to y,, axis

Iy = second moment area of the column with respect to y,, axis
1, = second moment area of the beam with respect to z,, axis
Iy = second moment area of the column with respect to z,, axis
ly = second moment area of the floor with respect to Y axis
J = torsional constant
k = stiffness
Ksp = stiffness matrix of three-dimensional building
Kee
Kcr \ = partitionof the stiffness matrix
Kre
J
Krr
Ke = element stiffness in terms of Global Frame Coordinate Systems
K, = stiffness matrix
m = mass
M = total mass of the floor
M;p = mass matrix of three-dimensional building
Mq = mass matrix
MMI = mass moment of inertia of the floor
n = total degrees of freedom
N = total number of floors
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NRJ = total number of restrained joints

NTF = total number of joints at the floor

NTJ = total number of joints of the structure

Tr = transformation matrix

u = control force vector

\Y = Lyapunov function

Xsp = displacement vector of three-dimensional structures
Xs = displacement vector

X, = velocity vector

X, = acceleration vector

y = storey drift

y = measurement vector

Z = state vector

Ay = displacement of the structure in terms of Global Frame Coordinate Systems
Arc = displacement of the structure to be condensed out
Arr = displacement of the structure to be retained
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ABSTRACT

Awareness of engineers in designing earthquake resistant building is arising nowadays. Many
strategies have been developing by the researchers to get high performance in reducing earthquake
responses. Semi-active control strategy under earthquake loading is discussed in this report will be
applied in three dimensionalthree-storeybuilding. In addition, the device has been added with

magnetorheological fluid which will act as the liquid damper.

Firstly is to fulfill all parameters in non-linear control strategy based on the building properties.
Furthermore, theforce of the device in semi-active control strategy will be analyzed with MATLAB to get

displacement response by comparing passive on, passive off control and Lyapunov method

The results of the simulation comparing the uncontrolled building result with semi-active control
strategies (uncontrolled-passive off; uncontrolled-passive on; uncontrolled-Lyapunov method) show
satisfactory result with displacement response reduction on the first floor are31.5%, 37.5% and 48.35%,
the results on the second floor are 30.7%, 30.5% and 40.2% and the results on the third floor are 26.5%,

29.8% and 40%.

Keywords : semi-active control strategy, magnetorheological fluid, passive on, passive off, Lyapunov

method, MATLAB
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