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Abstract
Dynamic hybrid simulation is a testing method, which is developed in the past few decades, to find the dynamic response of a structure. It
involves splitting of the structure into two parts: physical substructure that contains the key region of interest, which is tested in a laboratory, and
virtual substructure that contains the remaining part of the structure in the form of a numerical model. This paper presents the implementation of
DHS for response evaluation of a shear building. The bottom storey alone was tested physically in the laboratory. Electromagnetic shaker was
used to emulate the effect of the remaining structure. DHS is found to be an effective tool for dynamic response evaluation of structures.
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No interaction between the loading system and structure
Inertial and damping forces are not accounted.

Command
displacements/forces

Dynamic excitation
Cyclic loading (Slower rate)
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Quasi-static response

Structure/Component

= 1 — QST & Aot
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Test is conducted in real-time.
Inertial and damping forces are accounted.

Command

Dynamic excitation
Earthquake motion

displacement/acceleration

-

i Measured structural
" |displacement/acceleration

Shake Table

T 2 — Siop T T I AT
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Test is conducted on extended time-zscale.
Inertial and damping forces are simulated numerically,

Mathematical model

Dynamic excitation
Earthquake motion

T
1

s

.| Measured restoring
¥  forces due to stiffness

o 3 — TSRS qdeeT Hr It

Effective forces are evaluated numerically.

Effectiva inartial
forces
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1]
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][]
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A

Mass

. Measured structural

Dynamic excitation
Earthquake motion

m”m %

- displacement
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- Virtual
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¥ ' feedback
i
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1T Teh (ST A1) HaX AhH BT Jedl [daaid Jad-2gd
qaEgFas PsD qdeEr fhar | eEfie Ry & fafe
T % Ao -8 | fe@m g

Fere-8: Heht AT & i &

DHS wart
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F % T DHS & 319ed &1 Td Hal & | GeaT &
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TAFHEE FH H MOR(E HiSd

TH W3 § T Sqagiaien ST T O /s
T 0536 F o T4 § | g e 99 & Aisa

H g & fefaiad e s fou o e sfaRe
w0 H ST T T

. 0 1 0
X, X, 0
. k ¢ Bl
X, |=|———————||x, | +| 0 u
. m, m, m 1 ()
X, 0 _EI _B X, I .
L L

TEl X, x, AHE I B faemos &R v A
ZIT &; x, fIed a0 & w39 Al & Bl faga g
ST & 7§ & R S L AR Hizd &1 gare
3R atfereee E; m, IR T W 59 & ¢ 3T &
3Rk, fcias 95 & Ferar &) s feome & fou
IR fRT A A 9 & e arfaer-e H fRw
T 2

abong with ik dotied pan of ibe strecture.
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