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Uplifted Structure: Limiting earthquake force
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“Unknown random vibration” amplified and
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Subject: Mechanism of Higher Mode Vibration
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Detach Phenomenon
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Transposition of Non-linear Component

Equation of rocking motion model
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Transposition of Non-linear Component

Mx+Cx+Kx|+f_ |=0

€X

\ Rocking reaction force

Mx+Cx+Kx -1

€X

f..can be expressed as multiplication of M and X,,

r 0 3 rHN\
_fex =9 : r= M< : >Q.GX = MXeX

0 H,

\_MR, \_1J

e N
Where 6, =M./> I, - - rocking gravity acceleration
i=0

Mx + Cx + Kx = MX_,




Modal Decomposition

Expresses uplifting and grounding behaviour of a structure .
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Rigid Rotation 15t Mode
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Limited Equilibrium Position

sMsj} + sCsy + sKsy — sManL %SK
Rotational restoring force is constant Natural - -r-eermeee z\‘,
M = M,;, at uplifting phase. Position
Hence, generalized gravity and Lo M
equilibrium position will be constant Equilibrium ™"
Position
Lty
M n =
sKsygUL :sManL - sygUL :% My (------- :—O—
s The right !
side uplifted  Grounding
| A
r = 1/5
_BUL !
S mode spring pendulum will oscillate § Our 0
about limited equilibrium position and will | —
: The right
be stopped aty , after fully attenuated ; side uplifted
fooemnn] -Myz [
11 )




Limited Equilibrium Position
Spring Pendulum of each mode at static equilibrium position
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Mechanism of Higher Mode Vibraticz\n
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Mechanism of Higher Mode Vibration

For Each Mode
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